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ABSTBACT X

The igplemantaticn of OMB Circular A-76 ¢o secure ccst

. savings Lty £federal agencies has <r2sulted in increased
contracting out of Commercial Activities (CA) fermarly
performed by the gcvernment wortkfcoce. This *hesis examires

the backcrcund of the A-76 fpolicy a2nd describes Its raquize-

ments. Implementaticr of the CA progran, particularly by

NAVFAC, is investigated in de<tail. A2 A-76 emphasis on ccst
effective gcverneent operations has fostered the aprplica+ion

cf statistical quality assurance technigues for CA secvice

4
—
i
b
cocntract adesinistraticn. These ars pra2sented, as well as an 'f
overview ¢f extrapolated deductions based ¢n sampling *ech- "

niques. Fimlly, improvements in organiza*ion staffing and

structurs are examined. The study -ecommends increasad

. usage cIi statistical quality assuctance, mor2 comprehensive
plarning and budgeting of inspection <rescurces, and tae -
formaticn c¢f cen+ralized CA contract administratiosn orgarni- R

zaticns at the field activity level.
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A. GENEEAIL COMMENTS

. Tte Cf£ice of Management and Budgst (OMB) Ciccula:z Ho.
A-76 requirss federal agenciss o iavantory and rsviaw all
¢f their Ccmmercial Activities (CA). A Ccmmercial Activizs:
is defined as cne whica 1s managed and opsrate
the gcvsrnment or by a privatz IZirm and which ©c©rev
product c¢r service +«c 1 federal agzncy. Ualess “hs aczivis

u

is an inherently govermmertal function which is requirsi 4o

te retaired in-house, it must be subjectad to a rigcrcus
cost ccmparison to detesrmine the most economical way =c¢
recform “bke work. IZ the cost s+*udy shows that it 1is chezacsr
for +h2 goveramernt tc parform <the worxk, In-house rsscucces

will te uss=d. Howevzr, i it <13 more accncmical £or +p
. private sectcr to prcvids the product or services
tion is ccntracted oucx.

In 1981, +hes fedsral goverament 3p

3
4]
’__l
[
[STRN )]
}l.
o]
O
=}
Iy

services cf a3 ccmmercial na%tura, inxa. n<enaags o3
equipment, m®military base operazions, ar.d Zacili<v sugpces-
such as hcusskesping, sscurcity, and focd ze-vices.
(Ref. 1]. Curcently, an =2stimazed 40J,000 fedec=2l emplcvzes

]
c2rfczm in-hcuse CA functions wvalusd at $20 billio
fzderal agencies move to comply wizh A-76 policy, =h
¢ certzac+ing cu+t cf CA Zunctions is  expec=2d =c  JTow
tremendcusly. It is imperativa <=ha*t this impleaman=:i=icn b
sys+emazic and well <hcught ou= n ordaz to achizves bezh
gaximum cccremy 2aad 2fficiency of opsraticas. ([Ref. 2]




B. STOCY OBJECTIVES

The prircipal objectives of this <=c2search report 2:e =2
examine the applicaticn of statis<ical qualicy cor%rcl =o Ca
service ccntracts and evaluate improved desigas fc¢r ccn=racs
admipistraticn organiza<ions.

C. SCOFE AND ASSUMPTIONS

Althcugh the Ccmmezcial Ac*ivi<ties opclicy s applicable
o

+o all federal agercies, <his study «ill focus oa <he
D2partment cf Def=nse (DCD) , wi+th particular :=mphasis oz <he
Nevy in general and *he Naval Facilities Ergineeziang Ccmmarnd
(NAVFAC) 4irn particular. I+t is assuaed that <+the rszader is
familiar with the acquisiticn process wi=hin <th2 Deparzmen<

cf Defanse.

D. RESEARCH METHODOLOGY

An ini<ial literature search was conduc=ed to <rzview
parzinent instructions, rsgqulatiors, policy guidanc=z, indus-
tzial lizsratare, and zepcr+s applicable =2 A-76 Zmplemenca-
<lon. Intezviews and discussions wars conducted duriag

onsite visi<s with pesrsonnel a* +h2 following organiza+tions

1. Naval Sapply Csnt

[{H]

r, Ozxland, CaA;
2. FPutlic Works Cen%zr, Sar Froznci
3. West:zmmn Division, Naval Pzciliti=s Ergineecing

Ccomand, San Bruno, CA;

4. ©Naval Wzapoans Station, China Laks, CaAj;
5. Puklic Wotks Canter, San Diagc, CA;
6. Civil iZngire=z Corps 0€ficzr Schcol, scr* Huernen=s,

Ca;
7. McClellan Air Force Base, Sacramenzo, Ci;
8. Travis Air Force Basz, Fairfieli, Ca;

12
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9. ?Puklic Works LCepartment, Naval Shkipyard Long 32zch,
CA; and

10. fuklic Works Cepartment, wnaval Pcstgradua=e Schoel,
Mcnterey, CA.

Additioral <eleihcnic conversations were hsld with
personnsl in the follcwing headquac-ters organizazic

1. Naval Ma%erial Ccmmand, Wasaiangzon, D.C.;

2. Naval Facilities Enginesring Coamand, Alexandria, VA;

3. Naval Supply Syst=ms Command, Washingzon, [.C.;

4., Cffics of Pederal FErocureman= Policy, Washing=ecn,
C.C.; aad

5. Naticnal Aeicrautics and Space Adminis<ra<icn,
Washington, D. C.

E. THESIS CRGANIZATICN

Chapz
prazsents the authors! objectives and methodclogy. Chap*er II

I defines “he Commercial Ac=ivities pclicy and

discusses the scope, requirements, and implemen+taticn of
A-76. Chapter III identifies k=y issues ir CA conversioxs,
wnile Chap=wer IV 2xa2mines the applicaticn of s=atis*ical
quality centrel o CA conztracts. The Tnext <W#0 Chaptsrs
address <he planaiag, budgeting and dssigr ¢f£ *he secvics
contrac+t administraticn organization. Finally, Char=er VI
presents the stuldy's recommendazicns ¢

contrac= ccnversions.

13
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A. DEVELICPMENT OF THE POLICY

The governmernt's policy for not competing wi=h tae
Frivate sa2cwor was firse established during ©Presi
Eisenhcwer's administrazicn. 2 1955, <ths Bureau of <he
Budget (ECB), the ©[pred=caessor of tans Office o0f Macagsmsn*
ard Eudge+ (OMB), published Bulle<i Numbasr 55-4 wnich
stazed:

I+ is the gerneral gcl‘ci of the administra+ioa +<ha%* ths
Faderal chernuen nQT start oI carry on anv

ccmmercial act*V° p{e prov:de = sazvice or g-cduc‘

its own use if such a produc» AL sexzvice can prﬁduc-
frcam privats enter;*ls= threough o= dbnary busine&s chan-
nsls Exceptions <+o hls pclicy_ saali be made by _<he
head of agency onl¥ Hh::e it is cl=arly dcmonstratci in
gach casZ %hat not 3in the _public in%teress tc

p-ocure =uch §rcduc‘s or s2rvices fIom private env=r-
prise. [Ref

In 19%6 *“he <£first Circular No. A-~76 was issued py
BOB and i+t reprasented a major changs In previous peclicy
“atements ccncerning conzracting out. A-76 zcaffirmed "che
Governmenz's general policy of relyiag on the private 2nter-
prise system tc sugply 1its needs" {Ref. 4] but i+ 1also
2ccgrized some instances whare "ict I1s ia the ra<ioral
int2rest for- tae Government <o prcvida dizectly th2 products
and services it uses." (Ref. 4]

The basic policy underwent anothsr ma jor changs with
the issuance of CMB Circular A-76 (r2avis=d) dated 29 Maczch
1979. Urlike <the previous statements which only s+tressad
govsrnmert reliarce cn privat? en<erpriss, <the new rclicy
has <hr<ce guiding principles. ([Ref. 5]

14
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e Private Seczor. The Governmeat's bdu
i ¢ be in business, Whare private scur
vailable, they should be lcoked to first to frcv
crmercia or industrial goods and ssrvices 2ase
¢ Government t< act cn thé public's behalf.

Cul -0y (0
U Y 0 B
Cuttr U,

<T@ e
o0

_Retain  Certain Governmentil Functions Ian-Hoa
stain furctions_are irherently governmental it na-=u
ing sc intimately related to Thé public inzeres:t as
ndaze performance by Federal =mployees.

H1in
S

BOOU otppe
Ow o

POwe

Ce. Aim for Econowmy; _Cost Comparisons. ., When p:
perfcrmance is feasible and ne overriding Ea
requic-e ip-house er formance, +he Americanr ¢
deferve and expect the mcst sconomical performancs
therefcre, rigorous comparison of con<rac:t COIsts Vs
in-kcuse costs” shceuld bs used, when appropria<se,
decids how the work will be dore.

h -
(AR NONL -]
0o Ow

ot s sl Yt
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Tc suppert the new smphasis on <the =2corncmy of
gcvearnmant in-house pearformancs compared o privace
contractcr perfcrmance, a Cost Conparison Hardbcok was
issued as a supplemert to A-76. On=2 year latez, ia Ap:il
1980, +tLe Cepartmen* of Defznse (DOD) issued its cwn C
Compatiscn Handbecok (DOD 4100.33-H) <0 provide =vzn acr2
etailed irstructions to DOD activities. The in<%en
purpcse cf these handkooks is <to providz uniform preczdures
for ccnducting +*he ccst ccemparisons and +o improve theis
accuracy and validity. Some gezngzal ground ruliss incluge:
[Ref. 5]

a) Betl the geverrment and commercial costs must ts fkased
or the same scope c¢f work aad =<he same leval of
Farfcrmancs.

b) Standard <cost factors will b2 based c¢cn <he Ccs=
Ccrgarison Hancbeok.

c) Full costs are %o be used <c =h2 maxiaum 2X%ent frac-

tical.
d) Pcr werkloads c¢f a2 centiazuing nature, orerriced or
cenewable cpticns shculd b2 requested from the ccn-

~ractcr to minimiz2 buy-ias.
v

¢) Services «costirg under $100,000 anarnually shculd be
ccntracted out without a cost study unlass “hz ccmmer-
cial price is unreasonabls.
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f) The ccst ccmparison will use a rate of 10 perc:nt g=:
annum as <he cpportunity cost of investmen<ss =z21d ¢
*he ne+ proceeds from the pozt2n<tial sale cf caci<al

assets.

=]

2. Llegislative Eranch

As a result cf the increased arghasis cn coatracting
out, Congress has cerpsa+ediy =xpressed its concsrn akbzut the
iapleszentaticn of the A-76 policy. Ia fiscal y=2ar 1978 (FY
78) , congress placed a cne yea- mora+torium o2 wvirtually
all ccntzracting cut <¢f A-76 functions if such a ¢envarsiorn ;
would displace a Government 2mployse. ([Ref. 6] At ths stars
of FY 83, Congress ias<itutsd 3 six aonth morTi<c-ium on
cer+ain A-76 functicns. Although “he wmost <crecent lran
cxempted studiss on grcurds maintenance, =cefuse colleczicn,

cu

food services, tas=2 transpcrtation, laurdcy and cus=cdial
functicas, it prohikited all other contracting ou: szudies. b
’ In addi<icn, it preventsd the conves-sioa ¢f contracts for I

all ncn-exemrt A-76 =studiss complated bu+ act vet awarded,

P S Sy

(Ref. 7]
There are alsc two Public LawWs which guije T[OD's
decisiocn <:tc convert. The ovsrali @managem2rnt 2f DOD

personnsl <rssouxzc2s is containad in DOD's Approgriatiorn

Y R

Authoriza+icn acz, 1975, -exc=arzpts oI which az2 provided in

a

App2rdix a. This Act cequires <thaz D0D "usz <he 1l2ast
costly fcrm of manpcwer that is consistent Wit 3ili<a
raquirzmenrts azd other nesds of <he D2partment cf Delsznss",
‘ [Ref. 8] Secticas of <the DOD Authorization ict o

‘ providing furtherz res*ricticns are also included in Append

A. The Ac* states that func+tions cannot be con+rac:t=4d cuz
to circumvent any civilian personnel cziling, or 1alass <he
Secretary of Defznse provides Coagrsss specific netifica-
«loa, certifications and reports in a “imely mannso.

16




[(Ref. 9] These two prcvisions are considered to be per
laws whict will zemain in effect until changed by suts

lsgisla<icrz,

B. SCCPE OF A-76

1. Exclusions

Tte provisicns of OMB Cizcular A-76 dc nct ag

+ne fclicwing cazagories and situacioans: [Ref. 5]

3) Fcr ccatracting ou= of personal services tha<
result in an smployar-emrloyzs r2la<i

c
b) Pcr major systed acquisitions gove-rr=d by OMB Ci
1

~
-

F
A

c) Foz Contzactcr Supper+ Sarvices which i
cznsul+ting sesvices, s+tudies aai azalysis, and p
s

o
icpal and marageasnt support servicss.

Fly %o

wonli

Tcealas

ncluds

rcfzs-

Q) Wnenever irmplementa+ticn would be centrary =¢ 1law oo
inccnsistent with “he teras of any <-=2a+y cr interrna-
ticral agreaaant,

2) Wker <he activity is pec-Zormed outsids <the Unized
Sta*es, its territories, ¢r possa2ssicns.

€) Wher procduwcts and services are ob=ainzd frem  cciar
f2deral agencies which are authorized cr required by
law tc furnish thea.

3J) Iz <imes oI doclarsd war or ailitary mobil:izaticn.

2. JIchezenzly Gevernmapzal Fuactisas
In addi-ion, a-76 reccgnizas that inherzatly goveain-
man+~al functions aust be parfcrmed in-aouse. These ygcvaza-
menzal functions fall in*to three main cazegories. The first

categcery 1is the discrationary =2x2ocise ¢f Govaramzan<

2utncricy. This includes: [Ref. 5]
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a) inves<igations, prtcsecutions and other judicial func-

-

ticns;
b) maragement of government programs requiring value
judgements such as directing the rational defsnsse;

m
L X3

¢) management and direction cf the armed servi
d) ccrducting of fcreign relations;
2) selec~ion of pregram priorities;
£) direction cf federal employess;
3) rsgula*ion of natural resousces such as *he use of

space, oceans, and ialand wazerways;

[

h) direc+ica of inteiligence 3ard ccuntar-in=23llicernc
operations; aad
i) regulaticn of industry aad coamerce.

Thke secord category ¢f an Zinhera2ntly gqov
functicn involves @mcnetary <ransactions and satitlaments
such as ber2fit prcgrams;: tax collec+tion aad
disbursemen<ts; contrecl of financial accocunts and the admia-
istraticn c¢f puklic trusts. The 1last type of govarnment

function is the conduct of resea-ch and develcopment at <=3

facili<iss and the cperation and 1piin=enance suppcors of
laboratoriss, test rang=2s, test aizcraf+s and shirgs.
(Ref. 5]

If 2 service activity is a5t spe

c
rom CMB A-76 as previously discussed 3iaz S
o

ection 31 cof this
chapter, ard is not an inhersntiy qovsramental Zuncticn as

dzfined in Sec+icn B2, then it is classified as a Commsrcial
Activity. Attachment A =0 OMB A-76 orovidss appreoxima-ely
cne hundred exarmples of Ccamarcial Activities for fiftcen
differen+ service categories. Such Commercial Ac+ivizies
say be operated and managed zither by =-he gocveramzn<w a c
or 2 rrivate commercial business

18
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Government Qrsration of a Commercial Aczivizy

)
|
i
1
J

In-kcuse perrfcramance cf Commarcial Activi

iz
be justified solely cn <he basis that an activiety
cr involves a classified orogram, or is par= of a2

th

gl
m
O
3]
ot
1]

P
3

m
[
bt ]
)
n

~

kasic missicn, or tha< there is a possibility of & strike by

. contract employees. Government operation of a Ccmaetzcial
Activity can only be authorized unde: one <cf a2 £ollcwing
corditions: ([Ref. 5]

a) No Sa<isfactory Commercial sSou
Goverrmsnt operation is permitted whenevar i< cax be
documented that ei<her:

) Thers is no private commercial source capabls of
providing the needed sarvice, cr

i) That the us2 of a priva+2 souzce would causs
upacceptaktle Jelay or 3iiscupzicn of 21 asse2rtia

Frogcam. The reguirzd Jccumen=2a<=ion a

ds+ailed in terms of cost, tiae, and parfcramaznc2

mea sures. The disrupriorn must bs of a lasting
rature and 10t Jjust temporary.

b) Naticral D2fanse
i) Government operation by 1wilitary personnel is

perait+ed whenever:

1. The gpersonnsl acte utilizad in 2°r subjec: =2
deplcyment in a2 dizz3ct ccmba<s 2r cScmbas
service suprcrt tole.

2. Thke activi+y is 2sszntizl Zor exclusivaly

gili*ary «caianing.

3. The activity is rszquicz2d =o c¢onvide agpIn-
i priate werk assigrmen<ts <fcr tafser proazss-
sior cr a rotation base fcr cve-ssas ¢i sea
“0 shcre assignments.
i) Goversnmen* operazica 2f a 3spot o in<2zm2adiate

level maistenance facilicy aay be Jjustified =>

19
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ensure a r2ady and coat:sollsd source cI =-=zchn-
nical competance aad r3sourcss n2Ccessacy =< ne2~
military centingencias,

¢) Llower Cost. If none of <hs preczeding cecrndi<icns carn

be met, gcverrment operation ¢f a Ccammercial Activizy

can c¢nly be 243

perfcrmed

authori when a compacativ:s «ccst

analysis, ir accordaace with A-76 ar

M
Ccst Comparisor Handbock, shows <ha* in-houss cgera-

C. REQUIBEMENTS OF

1. Ipventory ¢

CMB Cizcular

and update annuaally

ticn has a lowser total cos* than 12 i+« wer2 cb+ta:zrnel
¢m a

izd privazs sourcs.

2-76

£ ccmpercial Activity Fuaczions

A-76 r=zquir2d =2ach ageacy =¢ ccmpile

a complets invsn-=ozy of all Ccmasrcial

NUMBER OF ANNUAL OPERATING MAJY-YEARS
SERVICE CA FUNCTIOJNS COSTS (BILLION 3) (THCUSANCS)
. |
- |
ARMY 2,941 7.1 133 |
NAVY/MARINE 6,2€¢€ ha1 278
AIF FCEFCE 5,624 3.6 260
QTIEER LCOD 4c4 «l 18 |
|
—--- —-- —
TCTAL 15,287 17.90 689 |
{
!
Fiqure 2.1 DOD Inventory of CA Functiorns.
- Activizies subject tc 15 grovisions. The izitial 0D
" izventory was ccample=:d iz Augus+e 1930 and is cummarizsd in
E Figure Z2.1. [Ref. 10)
‘; 29
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DCD Instzucticn 4100.33 =-equires =<hat a ccmrlsts
review cf all CA functicns ke compls+ted during FY &

FY 84, Subsaqusnt reviesws a-: reguiced at lzas:t ¢
five years. In the event that “he circumstances s

. the inizial approval ar2 not subject <o change, <thern subse-
quent rsviews may be waived by the Assiszant ecre=acy c¢f
Cefense (Marnpower, Reserve Affairs, and Lcgis-=ics).

Thke purpcse c¢f cthe rCevisw is <o dz%ermine whe=iher
the present methcd of performance should be conzinued cr if
the fuacticn sheould Le designated <£or a ccst ccmparison
analysis for possible change in method of performancs. In
making this datermination, the «critericn specified in A-76
and explained previously in *his <chapter ares used. If <hs
functicn is prssently contrac*ed, a cougn =stimate <cf *=hsz
cost t¢ perfora the work in-hcusz is prspaced. If tais
es<imatsd in-hcuse «c¢cst is not 1la2ss thar c¢on%rac:t perfcr-

. pance by 10 percent c¢f p2rsorrn3l cost and 25 percent c¢f ccst
cf cwnership of =quigwent and facilities, +ther the func:ion
rzmaizs cen=rac*sd oct. dcowever, i1 =-he likslihocd =zxists
taat in-hcuse performance wculd mset the cost Jiffsrser=ial
cri+teria, £fcrmal cost ccmparizon anelysis must be verfcrmed

tc dete-mine “he chearer method.

3. Leysiopmsnt cf Sfatémear 2L 4azk

Th= prepara<icn of e S+atzaent ¢f WcTtk (SCw) is

th
sneé of the mest cri+ical s+ep

s in th2 sfiective i1gplemenra-
<101 ¢f <ke A-76 policy. Izts dss2gn will directly iampact

s
<he na+ure cf thz solicitations, the ccst cemgtariscn cIccsss
and subseguznt perfcrmance either by ian-acuse psrscnnel oI

| by ccotracter employess. The SOW aust establish the joverz-
pen+'s actual oinipum aquizsmencs fcr periccaling =he

ssrvic2. These standards ace <he saaz zsgardless cf wae-her:




the work is perfczmsd Lty <he governmen* or bty =hs

ccnsractcer.

The SOW cornstitutes the specifications £fz2r =<xs
con+trace. it shcuid be sufiiciently comrrehensivs,
expressing all zequiremerts dia a c¢l=az, unambigucu a
concise marnner. It stould desczibz2 all dutiss, +3sks
responsibilities, arnd frequencies of perfcrmarcse. The SOW
should b: perfcrmance crianted aad spscify wha* is =0 b
dons wi<kcut prescriting aow it @must b2 don=z. If spacific
procedures ar:z rsquired, =h2 govarnman<t b=sars =he zisk *hz-=
compliarnce will resuls in uraccap+abla pexzf
Howaver, if *he SOW =establishes <he mirimua a
quality level (AQL), <*then the contractor assumes full legal
liabili-y fcr mesting this standari.

Along with <he sCw, 1 qualizy as
required (Eef. 11]. This plan sa2ts ¢t
requizemsnts and prcceduces <ZIor ths govsaranm
assurance evaluators. The quality assurance

plan helps ¢

ensure that adequate performance is achieved and es+tabliskhes

the 1rechanismas <zfor <the administ-ation o¢f +thes sscrvicsa.

Crhapters IV and Vv will 2xamiae <th2se issuss in grezzszT
detail.

4. Ezzpare and Audi: Ip-House 2Zszimaze
The DOD Authceriza<+icn Acse, 1981 <cosquizss <tha<t
gcvsraomen+t in-house estimates be bsas=2d on =he '"mest =Iffi-

ient and ocost effective o>Srganizaticn Zc
[Ref. 9]. J0D Irstructicn 4190, 334 dizscts that :
{Ref. 12]

Each agency shculd ensure that Governmen:t operations _are
orzganized "and staffed <for <he_ most efficisnt pecfcr-
mance. Tc the extent practicabls and in accordance wiwh
agercy manpowsz and personnal =ss:=gulaticas, i1genciesg

snculd precede revisws under <his ciccular wizh iistscnal
managemen=t reviaws and reorganizations for accemplishing

the wcrk mcre 2f£fficiently, @hen Z=zasible.




t0 achieve +his most efrfici=z=zn-

The activity is not

€ d
ozganization (MEQ) pri © a ccst comparison s=udy bwt i+
a

t
mus< use the MEO as the b

\)

m

S1s £or th2 govsramen=t in-hZ7us

eéstimats.
After th2 1ir-house sstimate is preparsd, zazed on
“he estaklisped Statement c¢f Work and using the most effi-
cient ¢r-ganizaticn, it is required tc bz audi<ed. The audit
is perfcrmed by an independent audiz agsacy, acrmally <hs
days prior

Naval Aree Audit Service, and amust be s=artsd 12
tc bid opening. [Ref. 13 ] In addizio s
compliance wizh A-7€ and the Cost <o
Audit Scsrvice reviews and approves the proposzdé SOW andé zh=
MEOQ.

5. Sclicitazion and Evaluazicn of Contractier Proposails

Cnce the in-hcuse 2stima=e Las b2sr apprcved, €£ic-m
bids ¢z proposals will b= sclici+zd. Al<hough compe<ci<ive

eccad

Ht

nego*iaticns or a fira fixed price basis are the pre
aethod orf ccecntracting, formal z2dvser=<ising and other pricing
Csancements may be approved in fare instances. {(Ref. W]

a
After <he contracting cffics: »spens the bids or ccaple<es

negctiaticns, he detzrmines the lcwast accsptable contract
gcics cf the resronsive and responsipnl: bidders.
6. Cgsz comparisca

If «he lcwest accszptabls coa=rzact prics =
+otal in-hcuse cost, <h3n the perfsramazcs by <h
is assumsd *o be cheaper aznd <th: cost compacisen
comple=s., When “he ccntract price is 1
es<ima*e, further adjus-= < ace <z2gquizred zo ev
imzpact cf the <wo alternatives orn <ths ovsrall c¢cst of
govarnmsnt operations.
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Theze ac2 «vwc ajjustments made <to the in-Lkcus= pii.

First, *he cost of capi*tal for assets that will be ussd £2:
in-house gezformancs mus<t be added. S2ccnd, any ons <in
cocst asscciated with a new start where <he functicrn is o=
presen+tly performed in-hcuse must alsc bs included.

The contract price must also be adjus<ed for se
faczwcrs. A cost of capital charge may be added if gc¢
ment assets are required tc assur® contrac=or tarficram
Conversicn cests are added to r=flesc:t <he 2ne <im
izcurrsd by =h2 gcvernment in shif<ing <Ccpoera
in-house to ccntract. dhep ccazrzcting out weuld Zesulr i
a r=ducticn ¢ the prssent levzl orf capaci<y, *he addizional
amount of overhead which must re apsorbed by the remaining
activities is added to the contzact coszt. Firnally, <=he
potantial federal inccme tax rsvarue which wculd ke paid by
the ccntzacter is deductad from his contract price.

After all adjus*tamenzs hava been made, 21 exis+ing
in-hcus2 function is not coaverted unlass the fprciected
conzract price is 1lcwer than th2 govzznment =stimate Ly az
least 10 percent of the in-hcuse parsonnel rsla*ed cos=st.
This differential 1is includ24 “o account f2r +ha2 possitla
lcss ¢£ produc*ion, *“ne =<smporary decz2ase in erfrficiency and
effectiveness, and cther unpred:ictabls <cisks *ha
from coa*ract conversion. (Ref. 12]

7. Lecision and App2al Prccsess

Ugern completicn of t¢he <cost compariscn, 3 caccn-
mzadaticn is made to eithsr award the ¢ontrac=t ¢I o p=2riccore
the functicn in-house. The recomaendation, al~2ng with <he
cos*t ccogarison forms are forzwazded <to <thse aprrcving
authcric fcr feview and approval. Once zpproevad, the
results cf *he cost =study are anncunced and the detailed

d
analysis s mde available <o =<hs public. If o2 significan<
w

discrepanciss ar: identified or an appeal 1-dgsd
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ccatracting officer will 2ither
“ne sclicitation. In <he evezpt =ae functiorn is <> D3
parformed in-house, implsnentazion ¢£f ths YEO mus< gce inizi-
ated withir 30 days and be «compilzt2d Wwithin one yea:-.
{(Ref. 15]

D. IEPLEMENTATION OF A-76

Curzently an estimated 4930,uC? ted2ral gcvernnent
emplcyses perform ccmmercial activiziss valued a= 3§29
killica anrwmally. Cf <his aaoun=, oaly 26 billion are

eligitls for cost studies; the other 514 billion werth acsz

exenpt £rom a&a-76 for ceasons cf national dsfense. “hougk

W
4]
=]
10
[
b4

Erogjress is accz2lerati rapidily, =o da=e, o2ly

:
(Vo]

portican c¢f the =2ligible func<ions 21ave received

'}
Q

<
comgpaziscn.The 0ffice £ Faderal P-ccursmsent Policy (CFEDP)
2

estipa+es that a savings of over 35 billicn cculd b
achieved cver «ha naxt five years if =k o)
comple==zd. ([Ref. 2]

Since 179, DOD has s3ved approximatsly 30 millicn per

(u
[}

y=ar as a rfesult of CA studies, 1In addi=icn, an average of
rs

PR . it S S WL M e age ar oy e g
M
I
(¢}
[ 4
O
rh

4,C00 cerscrnel bille<s have hesn coavarc=ed 20 con+ract in

<hz last fcur years. {(R2f. 2] Da*=a ccnpilzsd iz
Janaacy 1982, <showed =<ha*t 060 perc2zrnzt cf <hz <£functicas
Zcvizwel shift2d tc ccnwzac*t and a2 averag: coszts 1repgp:ad
19 cezcen=, These zductions wer2 Wwidaly distoilbucsd
hceever, with wo-iIifths shewiag gz2a<er =han 30 percsan+
savings, anc<hzsr +wo-£fif+hs having savings be-weer 11 ani 25
CETCEL p2rcent or lass,

t, while the remainder savel 10
1




In FY 82, <the N
menzing the a-76 pro
completzd ; moIZe <
tarse y=ar period.
2,060
governmernt exceeding
that
exceeding $17 willie
As
g2rscrnsl killets as
NA
54 perccen

weIZ2 contrTact

WaTe restaine
March

ct 1

Fsrcserntace under

or

ili«y was

percentage irn the Na
when i+ was as high

CA con<race
ized EFerfccimance Wo

Ct NAVFAC

lead iz

all =he
transgcerzation, gJro

janiztorial =services

avy hed i+s ©Dbest yvea

r *o
gram. A =ctal o0f 252 cost studizs
€ nu o

han twicez <=he mber for <hs co=avicas
Cf “he 5,487 civiliian man-y=24ars z+ui-:z3d,
ed out resuli*ing iL & Savings >  tas
315.9 million. The remainizg <uncticns
d in-hcuse =znett2d a ccs<  avcidarncs

t. [Ref. 16]

1983, <he Navy has 1d:zn<:ifiz? 53,437
candidates £for z-udlzs. Ths =n<z3l

VFAC's functiona

i
t. Although WAVFAC still has the highs
n

S
vy, its sharce as decrzased fo-cm FY 82
as 70 percernt. NAVFAC *ock an =arly
ing fer the Navy oy providiag standazi-
rk S-atz2ments o 1ts £ acivi=iss,

functio studied, <the

ns
unds care,

[Ref.

17]

building meintsrnance, and
comprise 82 percent ©0i <tha <tctal.
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IIXI. CCNTRA

A. FACKAGING OF CA FUNCTIONS

In irplsmsnting the A-76 policy ther: ar

o

1

*ant ccn+tract conversion issues which mus

-
-

differen+t methods 1in
be

a sipngle func+ion

issue ccncerns tae W

Accivisi reviswad and cos
~he

‘f\
De

func+icns carn

=S
S

exangle, Izom :

Q

vi

Bus serzx tudie

cal

w

3uch as vices,

Altarnazively, saveral furpctions may bs
mai
4

package

package such as vahicle coperatiorns and

if rc+ 211,
a total Ease Operating Suppor=

furc+*iocns are coasclidace
{BOS)

fars

o Tae D

most,
A aul<ti-func+ior app:cach of
single £ It

tecause i+ reduces +he numksr

nany a

-

unc<Ti -2t

nction one., zs Lfaplem

of cos=z

result, it is a very appealirg o n tc th

-

- ~
-

are

e uné=t qu&cxly cen<=rac

“hat wh2an

on & single farct

acs ex::emely to zsmain ia-hous=.
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package fac
(Ref. 16
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complex <¢r *ime ccrstrained it may crequire <thsz wvass
resourcss ¢f <the largac firm, Consolidation oI func<icns
can alsc lead tc grseter econdomies ¢f scale 3nd acce =Zfi-

[ =

cisnt use of personnel ani ma+*ezia

H

-
Tke er=izs rocess of contract administrazicn is mach
casier when dealing with a singls large® contracIcr razae

than raay sgall cnes. The command doas act hava to ccnten

d
ith wmany differing ccmpany poliicias, proceduzreas, and
perscrnel. Theze is a nigher procabilizy for satisfactcoy
r=work btecause whenever a problem is li:ntified, ornly =
single gcint of contact ne2d be reacaed. Ir adédition, <hsrs

are fewsr oppcrtunities for coatrac=o:z TC CCrnerac*o:r
finger-pcinting with multi-fuanctica coatracts.

B. SHMALL BUSINESS CCNSIDERATIONS

Multi-functicn packaging, whila cf great valuz in impis-
men+«ing CMB Circular A-76, <comes in ccnZlict wizth anctier
naticral pclicy: the Small and Disadvantaged PRusiness
Utilizaticn (SADEU) Erogram. Public Law 95-507, signed on
24 Octcber 1978,trovides <the legal framework for <he SAT3U
Program. Section <1 c¢f +this law states: ({[Ref. 18]

h

It is the policy cf <he Urited Statss <that small busi-
ness cencerzs and, small Dpusiress, cencerns ownad and
centrelled by socially and economically disazdvartaged
individuals, Shall havée the maxwaum practicable coporiu-
nity =c par:;c1ga:e in zhe 9performances ¢f conzracts la+
by any Federal Agezxcy.

A small business cozcern is
cwned and cperazed, and qualilifies
lished Ly +he Small Business Admianis=cati
regard t¢ number of employees and znnual recs
disadvan*agsd business is <c¢ne cwna
wizorizy (Black, Hisgpanic, Amaricaa Iadian, 2-c.

*¢ arsure fai:- cpocrtunit ¢ par=Ticipate in  3Jovernment




centracts, c2rtain classes of procursments have Lecr s=-=
aside fcr the exclusive participation of small busiress oz
have keen granted 8(a) set asides for sepall disadvan+<aqad

tusinesses.

Circulaz A-76 requires that any contracts whici hav?
keen awarded urder authorized set-aside programs will nct be
reviewed fcr possible in-house recforamance. [t alsc directs
<hat furctions previcusly performeid in-Louse <hat are
suizakle focr a se+t asiis pregram oe awardsd without 3 ccst
compariscn. On thée cther hand, A-76 sztatss in-hcus: ac=ivi-
ties in excess cf $100,000 arnually wilil nc< ke sst asiile
urnl3ss <he conversiorn is justifisd by a cost analysis. This
last statement has Lkeen in*terpreted to allow unzes=zrictad
award of multi-functicn contracts =2ven though the individual
functions, if awarded separacely, would rzgquirsz being set

aside zo small business.

On 16 March 1982, Congrsssamasn Joseph Addabbe  (L-¥NY)

. exprassed his concern to Secretary of =he Navy Jchr Lehman,
tha+* ccnsclidation of base suppor: services under BOS
contrac+s would devas+«ate <he Navy's SADBU troagTan.
Coagressman Addatbo claimed zha< many of the functicns teing
consclidated weze tradi<ionally perfcrmed by small business.

Be maintained that because of +he con=ract's large size and

u

d 20 lilonger become [prime

b

complexity, small tusinsss co

contzactors, reqardless of <thail prior performaace. iz

} o
(4]

further ccn+ended that large primes will "usually chcose ot
to sukccnrract to spall or small disadvartagzsd zIZitms f£o1 2
particular service fuaczion." (Ref. 19] The Cong-sssman
concluded ty requesting zh2 Navy stop 2ll consolida<icns.

Iz a fcllow-up lettar dats 23 April 1982, Con
Addaktto <chided Secretary Lehman £o- no= sendiag
substantive r2ply ¢c his criginal c

u

[ty
Yo

uss<. H=2 zls
c

(A ]
th

JL S <0 =2X

(4]

that the Navy had accelerated i«s 2
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and mincri+ty business frcem  service contracts. As =sviid:nca,

he c¢i+zd the $6.9 rmillion BOS contrace awarded a2+ lNazval
Weapcns Center, China Lake, Califo-nia on 18 April 1¢82. Hs
also identified six o%her B20S solicitations <+ha wers

recen+tly relsased by other Naval ac=zivities, In ¢clasing,
Congressman Addaobo rsnewed his regquest =c hal= all fuc=te
consclidaticns of CA functicns. [Ref. 20]

In his respoase<e, Secrertary Lahmaa sta<ed, [(Ref. 21]

my strong belief that ccnsoil

cc5° eftective st-ateqgy oftsn fostaring 2 “aes

€rt use cf scarc e acqu‘s::; n Issources. Howevso,
believe tha- nsdélidations must D05 undsrcaks:
keen auareness of th: objectives of =nes saz2ll

Ja<ed contzacting ca
zn

W

OEHOOH
S b ot

(]

Secretary Lehbman maintained that small business has 1ai
consideratle success in capturing mul:zi-function conzrac=s,
In the China Lake award, he explaizesd +ha“« sigat of <he
£ifteen functions, representing 50 percent c¢f =hs ccntract's
value, were subcontractad to small husinass. Fiaaliy <he
Secretary vpromised that a significant porzicn of futuce
coasclidatsd contracts would be awardsd =5 SADBU fi:c
sither in *c<al cr in par« via sukcon<r-acting.

On 24 May 1982, Secretary Lenman sent a msaoraadum *o
the Chief of Naval Orerations (CNO) outlining zhe Navy's rnaw
policy orn ccrsolidat<d service «contracting. I= makes *“h:zee
major pcints: [Ref. 22]

a) Ccnsolidation <c¢f existing small business ccantTraces
shall caly be considered wher =aerfe is 2 re 3

3Xfec=atZon that i+ will resul< in an award
business. In th2 event that such an award is no+
accemplished, dindividual fuanction contrac<ting mus:t bz

raips+ated.

b) Functions which are currzsntly bpeing performed uniac
8 (a)ccatracts will not be considared for cornsclida=ion
unless consented <¢ by +he S3A.

30
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¢) Contracting our Of current in-nous2 CA functicns shall
be done giving th2 SADBU Program careful considerztion
eéarly in <he rplarring stagjss. In *hos: ins-arncss
where small Dbusiness par<icipazion is determi
“0 ke in <he test interszst of -he Navy, surccI=irg
jus«ification sust be rforwa-i2d o CNO (OP 443) rpcior
+0 solicitation.

Cne wesk later, on 1 June 13582, Despuzy Sacretary CC

u
Dafsnse Frark Carlucci promulgazad th2 DOD policy <tha= is
c

ct
[
fu
ct
fo
[«
ot
[
ial
th
']
1S
O
)

still in effect <“2day. The polizy 1i1i:

[i]]

tions currently perfcrmaed ty small busiaess sh2ll 25+ b=
consideczed for ccnsolidazion. Ia addition, *the Carlucci memo
stated that : [Ref. 23]

Fu+uyre sclicitaticrs, . unless “h2se a2 c¢varriding
naticnal security ccasiderations, y;ll be pacgagec ¢ 2s
nc* ¢¢ preclude performance by small and shall disadvan-

. taged ccncerns a5 Ezimg contractors.

Although the issue app2ared to be cesolvzd, it has agein
? surfaced with +*he Cffice cf Feisral ?Pzccuremen
proposed revisior +%c A-76 tha+ is cur

ered. This proposal wculd dicact taat

r i
considsration ha given
*c consclidating CA £functicas inzo a ingl= s=a
work £¢r ccst comparison and po=ential convwrac=. Whiie
admitting <=hat consclidatien 1may =zeduce prime ccocrn4-act
cpportuni=-ies for SALEU ccnceras, it only dizec+s a c-=9asc
able talance be nainteined Et=2wwsen consciidations arnd singls
func+ion a2wards <o small business. (R2f. 15]
In addi<ion to CFPP's recean< suppor= oI auiti-furc=zon
rackaging, *he a=w Detuty Secretazy ¢£ Defsnse, Pa
S

has s<tated =ta« he intends ¢to chaage <he J0D con

z

pel
sclicy issusd oy nis pre2dsssor, Frank Carzlucci. Reccgniziang
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that *he currant policy &ll but precluds u

contracts, Thayer favcIis an approach which &ncousaqgss ccnso-

lidaticns geared tz large Zficas while siaulzanszcusly

grovidiag supcorntzacts to SADBU ccnceras. [Ref. 2] =

OFPP ravisicnr =0 A-76 and the new DOD policy or ccocnsclida-
X

ot

[o])

tion are expected to e prcmulja+*ad withirn =he ns:
months [Ref. 24].
Arpreximat=ly 30QC ¥avy CA functions invcl
W

10 civilian gerscnnel man-yezrs. Even

[{)]

mall aulti-func=ion <contrac*s, mnany will s=ill be 4izain

|”
m
(@
rt
ot
3
W
[

U
N
Q
O
th
o
n
o
=
[N
. a
w
n

the cagpakbility of small businzss
ccnductsd in FY 82, =wen<y wWwer2 g-22ta3r “azn £1£%y man-yeacs
ar,d cf <hesz, only five wersz over o022 hurdzzd man- T
effort. (Bef. 16) Al<hcugh 65 percen: ocf =as s=ad
restricted «¢ small tusinsss, <these set a
few2r ccatract awards. While 75 p=srcernt
n

man-years I +he unres+tricted solicizatiz

cut, only 37 pexcant of the small business se< asides were
awac-ded. [Bef. 25) These resul«s clesarly de2monstra=s “ha<
“he larger festricted solicita<ziorns are aors comps=itive

with %%s: gcver-nment and liead <o 3-:zatsr  convsiErsicas ¢

ccanwlact.

(4

I+ wculd appear that the Navy canao< achisve *ae -eascn-
abls ralance =songht ky OPFPP unlzss it is allcweld grea=zzr

lazi+yde in consclida<ing CA €unc=ions. As z4disioneal furnc-

t.ons 1r¢ zubjected %o CA ccst stuadias, an iacr=2as3ing
perccenzage will be pcre complex, c-i-izal, ard efficient
since <zhe

easisr 2and iess efficisn<t Sunc=ions will alz=ziy
a

r

2 con=rac=:d out, I+ is therzafore pradictabl:z: th

dual faacticens and <“hecse restrice:zd <5 small b

u
have evsr less success <han a% presen< in winzing a ¢on
awari. Thus 1 <o*tal relianc2 on sinjie functio:n pack

w-ll nc* cnly be dazrimental =25 small ousiiess bu<+ will

=]
th

sevacely handicap *hz A-76 al 5T 2¢o%a0my aad productivi-y.
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C. QUALITIY ASSUBANCE OF CA CONTRACTS

When the federal government purchases izems or ssc-vicss
under a cea=rac%, it assumes th: Iesponsibili<y for ensu
that such itsas or ssrvic2s ccnform O sStz+ed con-wractual
raquirements. Two ccrc 2nt procsss=s comms3Ics: aT cCcnTract
award which influence sa:isfactory qualii-zy.

Th2 contractor e¢stablishes a quality con<rnl G[prcgran
wharekby maragemernt ccntrol oif materials or szzvices is e

zisad for <h= puzposs 0f prevention oI defscis. In jovaIn-

men~ csntrace ~he con<rac+tcr assumss th: —sspensibilizy
for the exscutiocn of the quality conzt:-ol procsss. (Ref. 26]
At the me time , 2 goveramsn<t Ccon“-act inspec+ion

crganizaticn administers a qualixy assurance frocsss.
gualz+y assurance 1is a planrned and sys<tzmatic approach
crii

cbserving servics pericrmance “o provide adegua*ts ccrii

that %*hz itsms o: services ccanfora <O established tfechnical
rsguizzmsents, The quality Surance gprocess verifies the
rzquired guality of deiivsred itzams o- sSarvices prior o

their acceptance.
Urdez currert A-76 pclicy, two k=2y docuaments acs
crezpar:d during <+he pre-solicization phass -ha= influence
<he £cllew-¢n guali=y cer%rtoX 2nld assucanc . Thszse
ar2 known acs a statewment c¢f£ werk znd guali=zy as
ke pscfczmance-oziented ] S r
ziaimum z3quized level of

v
th2 successiul ccn<ractos. The guelizy 23suranc2 ©ian s<acss
«52 gfprecedyrzs tha+w will be used to <check aAni veriify
ccatractcez gecficrmancs.

£I.cz <¢ <he 1879 czvisiorn of A-76, sclici~a<icns

frequsntly used design specifications which eswablishel
Ereciss reasuarements, tolzrances, Cr guality ccrezel
requirements o= the certzactor. 0Other Jdetasled infeorme=isr
was provided wnsen d<emed necessary. Taese srecifica<icas
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marily intended *o obzain standazdizazion cf del-ov-
red i+ts@s cr services. In CA sa-vice contracting, <cuch
spacificaticns often proved to be unwieldy and incsffec<ive,
Stancdardization was nct always a2 sui<-able objective <oz =h2
service corntrac: procsss givan a wile diversizy iz
ccntrac*cr <skills and +the charac+t2ar of operations az
jifferent Navy activities. The ogoverzment 2ssuazed substan-
+ial risk with this gsethod in <ha=z i+ guaran*eed acceptacls
t2sults as leng as tle specifications were fclilecwed.

On 2€ January 19€2, 2n OMB mencr-aadum 3.-2ctz2d tiat *hsz
£fice cf Federal [Erocuremen* Policy Pampiletr Nc. U be
desiara~ed as Supplawent No. 2 <6 CTirculzar A-76. I* Zurthe:s
required that both work statements and guality assurancs
Flans for CA furcticns be writtea in accordance with ¢his
new supplement . (BRef. 27 ) The OFPPP Pamphlst embra
videspr:zad utilizaticn of performance-orientzd wcrk sta%e-

G
W
n
ot
f= g
®

sents instecad cf detailed, exacting design specificaticas .

The «ccntractor 1is cilieacly and precissly <4o0ld whaz is

. required ru* not how he must do it. This allows a ccnzrac:or
sores flexibili<y in perforaing ths work. An objectively

definel end product facilitates <=twh2 contractor's qual:itz
con=zcl ard the goverament's quall-y assurance effort. Ths
gualis assuwrance2 plan gives <+he Joverrment inspectecr a
detailed, written plan which allows hiam to accurately
assess the centractor's performancs.

The s*atemen*t of work dasigr encumbers s=
steps and processes. First, func+ional acsz

a
s=udy nus+t te coaple*ely d2fined. All rescu
- processes, and productioa outpuzs r©23gi1ired for
perfcrmance of +the jck functioa must bz iden<ified

g-ated. After this, a job analysis process

the structure of the organization is designed, an i=

lis+ting ¢f work elemsnts Zor *he fun
w

- staadaris of performance for =2ach

34

A A PR A A Tl A L L . A A S A ST ) e T T W oy e W Pl SRt S




B Yt Yy

L Zart i SR el e e i AN B S R W TR e em——m——

additicn, resources =tc accomplish work iaput ac2 deterainzi,
performance indicators are lis<ed, acd 3evia<ion rronm

table stardards are specifici. (Ref. 28] When +k= Jjcb
analysis is compliste, <+he essential rudiments of

tual statement of work will be formulated. Fuac=icnal a
managers then ccnsult with contract specialists and irdus-
trtial ergineers %o ccmplate the contract package.

The Aiz Forca and Navy h1ave promulgated =cegulatichns
which Zrplamen* the fzecepts cf OFPP No. 4. Over the past
thr2e years, beth have issusd standaciized s+tataments of
Work (SOW's) or perfcrmance WOTK stateaents (PWwS's) which
psrtain *c specific CA functions such as cefuse collsctica,
grounds main<enance, c¢:- any cther arsas 1list=z2d in A-76
invsnteries. A fis2ld activity perforaing A-76 cost studiszs
will utilize these PWS's arnd <tailor th2m %o inccrperaze taz
special lccal recuiremen<ts. Approximately twanty BWS's havs
teen writ<zn £or Navy Public Works commarcial functicns.

S+*andardized quality assurance plans have 2alsc bazn
rreparcd £cr 2ach sta*ement ¢f work and can be tailo
local activities. These state the methods tha< will b= uszd
in dinsoec+ing all contrac= cesquir2ments. The Naval
Facilities Engineering Command idsntifies £five me*hods of
surveillance: [Ref. 28]

a) Cne hundred percent surveillazcz Iavolves in
of zach occurenc2 of corntract cutput. It is expsnsive,
tims ccnsuming, acd not 100 percen* rzliable.

t) Plann:d saspling allows par+ of the con“ract ou=pu% to

ke evaluated. It iz subjective, and gsnezally ucseful

N

caly wher caertair i<ems of work ac2 ver-y impcr+tant.

[

¢) Readco sawmpling uses sta*is+ical +echniquss =c¢ sanmrl
a pecr=ion cf centract ouzpuzs. 32ach iz:am has an sjual
chance of being 3valua=ed, 2limina=ing inspeczion

tias.




d) Uascheduied inspections ac-e iapromptu spo* chacks oF
the ccntractor's performance.

e) Validated <coaglaints «r2sult when Customers <SXCISSS
dissatis€action with contractor percfcecrmaince. Although
ccaplaints may rot ke used in ieua ¢f +he ctrherT

i
methods, <they car be used <o vsrif ¢cf cther

~
(B}
[
0
[=
[
ol

S
inspection methcds, and make payment deductions.

The =m=+*hod c¢£ inspactiorn i ~epper2d bv <he vatious

S
types and frzguencies of w@orzk. Repatitive, f:equen: erfor-
mance may ke bpest suited for plarznsd and ndom insgection
methcds while infreguen:t, critical work items may r-squice
100 percent surveillancs2 . Once a method is chosen, Znspszc-
tion schedules are «crzated for =zach month of contracx

performance . Evaluation worksheets 1lis<ting each weczk Iz:2m
are prepacad, inspections are conducted, and <casults are
recorded., Gool1 performance is rewarda2d whilz poor p=zrfcrc-

gance 1

[ 1]

required to ke corrected.

When a contract sclicitation is issued, the statsment of
work and cther mardatcry (bcilerplate) provisions are assenm-
bied and diswcibuted to prospec+ivs bidders. The Air Ferce
bas adcpted the prac<tics of distribuzing its quality =2ssu-
rance tlans (less actual inspection schedules) <o e13ch

tidder in an attempt <o alertt “hem cf <the cen*-act's

1]
2
[=1
nn
.—J
‘l
o+
<

assurance standards . One key c2quicemsnt of <his entire
package Is ciarity, precisa2 wording, lack cf ambigui:y, aad
conciseness. Lefty and technical wording tends <¢c  be
confusiag and aust be avoided.

The authecrs Observed tha*t in sevazai L2astances, mors
attenticn is 3iven +c prsparacicn of <hae statements of wcrok
<han *¢ quali‘y assurance plans. This Iis unders+tandatcls,
since many DOD ac+tivities are rusaing o ccmply i+h <hsz
A-76 zequircement to ccmplete cos* studiss by PY 84. In spi<e

¢f =his +ime constraint, i+t would b2 ccunterproduc+tive for

36
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an activity to mcve tcwazds ianplementation of widszpread Ca
z a

service coniracting without a specific and definitized pla:n

ﬁ for quali<y assurance.

. Tha next chaptéezs discuss ipizia*ives in <ffac-ive
surveillarce 1me<thods and propsrly s=ructursed inspection

X organizations. A well designsd gquality assurancs prcgran

ﬁ . will <fesult :In tne optinum uss oI scarcs insp=c+ticn

; resourc2s and will help ensurs adesquatz performance by CA
€ervice cgnsracters.
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A. INTRCLUCTION

During A-76 cost studiles, thrze 4ocumernts azs tr=araced
which —[playv a &3y zcle ia the Coammercial Ac=ivizies (C31)
contracst grocass. The first is 1 con<zaczuil szatsaexnt 2°¢
work whick definss miznimum rsquireazncts fcr sarvicss oodezad
in «he ccutzact. The second, a gual-ty assu-zncs plan wnich
is desigred z2nd iatsgrated with <cthe statement of wozk,
summarizss those schedules and <achniqu that #will pes used
bty the gcveznmen* tc verily contractor psrfc-marncs. A taizd

ess2ntial document, the cost =stima=z2, reflec=s th2 1cs<
effecrive azd efficient goverzment eapnlcyee pserfcrmance ofF
“h2 furc+iorn being studiad.

Cnz prime otjective ¢f A-76 is co
perforaarce by federal agancies. Thi
comparing *he c¢cSst estimate ¢f
mance t¢ prices c: 2red by ccmpeting <
cipate in A-76 firm tid procedu:

ta2 zighk+ (usually) *c perfccom the func=ion.
erio

This emphasis on cost effectiva periormance c¢f govarn-
T=nt Oferations e reflactad in cthas 7aidance which
describzs =<re p:epa:a:;cn cf 1~-76 CA _nalitvy assuriarnce
plans. £[CD publicaticrs describing <hs d3s.yn and igciemen-
tatlcn cf qua;;:* assuranc

of Cc=cber 1980; and
C) Naval Facilitiess Engincering Ccamand Manual MC-327 of
Ncvember 1582.
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peroach  to  sutveillance =2
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vided adeguazes quali<y _assa-
surveillaince whic¢h is Zleigzed
ig 100 p2-cent inspecticn. In
nspection is_oft2n la2ss thar
S _vsry costliy and act _ealways
rral surv2illalcsz amexthods tave
2Tcczss (aihersnce <o soeci-
Zata2r thin on *he juali=y
n2t -esudalt does 1ot "assuce
AVFAC'S new qualilisy assuzarncs
tan plane iz key=23d tc pec-ico-
S. It Zocuszs ~n the qualizc)
Y *h2 ¢onatractors 2243 "nct on
duzzs us2d = cIovidz_  thaz
;orcpr;ate use 9f pr=z=planned
custcasr comglaiazs, and

I~ 2zcvidszs "3 structuzed
2 <hal peZmits @x3d3ageasncs

Ters juziisy ccn+tzcl svsr o2rTicr-

39




CZae-Ratn i an Svei has e Shan Ane T Ty T p— P—— —— W

tc procedurss of tcp management as2d tc determine: <aas
arvice activities are beiang carcis out in & m
was establishsd ty prior vlanning and joal se=<ting.
Quali*y conzrol is aimed 3t the prevention of
factory ©performance cf£ CA contract Servicss. Can<Iacuoc
programs fccus on  developing employse self aotiva
render accertable perfoctmance of ssrvicsa. Qualiry
leads =0 iancceased profits £or +th3 centractor a2
lzvals ¢f custcmsr satisfacction, 3nd facili=zates increase
enpicyes prcductivity in worx ger
Circulaz A-76 ewmrhasizes =ffac:i CORTracTor Juali+y
ccntzcl ard goverament quali<y assurance by empbracing a aew
type <cf surveillance proceduze known as zandom sampling

insvection., TIraditicnal plarned inspection and 100 p=zrcent
e

inspecticr systems are bsing replaced by <hcse having =2
statistical basis. Statistical sampling Techniques iIncczase

th2 ckjzctivity of gcvernment guali<y assurance sinc: =zach
izem ¢f serzvice has ar equal chancz cI being iIaspec+ted. The
number of government inspectors reguir2d for +he surveil-
lance fprccess is reduc=d, resuliting in 1s3s iaspection

cCOsSIE.

E. THE EVOLUTION OF STATISTICAL QUALITY CONTROL

A Lzisf sxaxina<iorn of the Jdzfini<ticn 2nd hiz«cry of
3zatiszical gualizy ccatzcl will be dsscrited. A dsfini=<iorn
¢cf s*atiszical guali~y cerntrcl (SQC) fcllcws: [Ref. 303

3zatisz~icgal ju2iity con=Zol is the =agployment of statis-
tical rrinciplss arda _methods #which nave Dbeen develiorsd
0 asséss *h2 pagnitude of ‘'cnarce cause varia<icp' and
=2 de=csct 'assiginatkle causs va-lation.' Variaztlion du=2 =c¢
‘chancs causes' is insvizable while variation dus =¢
‘assigrable causas!? can usually e detesctad and
cor:ec ed b{ aporoprlate methcds. Sta+tis+tical qual::y
contr oscphy . is the _early jetsczZcn of assigrnatkls
causes =o thasz oroduC° quali«<y "may b2 contrclled &t zas
dzsized level with a aifimum 3f rszjeces.
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Assignakle causes of varia+tion are due *o differencszs in
machires, wcrkers, rmaterials, and eitaer +*heir ccmce
or relaticnship *o <each other ovar time [Ref. 31].

SCC rrocesses ccntribpute =5 economical achiszvsgsnis »f
gzoduct quality by applying a body of theorv dealing wiznh

. laws ¢£ largs numbers and Tobabiliti=2s ¢to varicus irndus-
trial and serzvice prccesses. Thes2 origineczd in 1654 wkhax
Fascal, a French philospher and mathemazicizn, tzamed up
with Eilzrre Permat to davelcp “he =aency 22 pro-obebili-y.

[Ref. 30]

"—'“Y-, AW AR AR AL oa o

Until *he 1920's, most semplinces 22 SgC wers 3sscciazed

th measures of cen+«ral tendenacy, oOC avseraJ2s. 1I1acresasirng
s:udy at <this time was davo*ted o :the s=ffect c¢f standard
devia*icns cn control prccesses, apd led +o “ke fcourda+icns

cf mcdern s=atistical quality conwzol. ([Ref. 31]

17"!”’

Walzer Shewhar+< cf Bell Telsphone Labora%toriss develeoged
if tha rst SCC model, kncwn as %the guaiity conirol chart=. It

was ussd *c¢ measure rroduct quali=y variations by both the
Bzll syster and by Westsern Zlectric Company, anéd was
augmented by sta<istical sazrrling =—echnigues <2f H. F. Dodgs
and H. G. Recmig. [Ref. 32]

Wijespread =2vclutisn c¢f SQC applica<icn  +=echnigues
L cccurrzd in Wworld War II jue tc¢ “ns nzed +*o ainimize prcduc-
x: +il0n scrap icsces. Govarnment &dg2ncics Jeveloped <trainin
;Z cour=¢s fo2r +*hcse pertsonnel In 2niustry wWh inspected
;; product or service cutpu=s. Af+sC World War II, Amarican
o industry Zurther desvelcoped SQC +“=zcaniguss, walch sre
E’ zdcpted in Zurop=an and Asian couantias as well., 39QC bszcanme
j~ an undsrlying basis <2 a1any izdus*cial orcoeduc-ivis
F -

emen+s and is still u%ilized =2xzzsnsively, as <vidzancad
S
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types <¢f tschnigues. The £ollcwing instances Lllus-rz-sz
v

represen+a+ive applicaticns: [Ref. 31)]
3) SCC was ussd by th Carsus 3dur=au tTo c¢contrcl clzzocal
accuracy;

b) aldsns Iznc., a malil ordar business, utiliz=i ceonzzol

charts to estaklish accuracy in customer billings;
) c) Tte Illinois Eell Telsphone Ccmpany used SQC <echni-
ques *2 ass=ss clerical accuracy in the acccun+ing

deraz<ment;

d) The Standazd Register Comrany 1sced sa@piing fiazs <o
ccntzcl accuracy of sales iavoicss

@) United Air Lines used conzrol <chacts <o lapzove iaccu-
Tacy in customer bookings;

£) S%tatis+tical con*rol “schnigyuas have besn used succsss-
fully in <he healzh industry [Ref. 33] ; and

g) Statistical quality ccatrol technigues havs beern used

in highway and airpors: pavement CONsTruc-ion
(Ref. 3u].
Basz2d on +he prsceding observations, it is =r=2ascpable *o

apply statis*ical saapl_ng tschnijues *c CA service contrac<

sucveillance programs. Such tecnniguss have been u+tilized
ky +he ai: Feczce in its A-76 coatract conversicis.

Procedures for arplying <hese technijies ars sta=ed in Ai-
Force Regula*ion AFR 400-28

This regqula*ion incorperates a s=za<istical sawxmplinag
rcd=21 kacwrn as accep<+tance sampling by at«<cibu<es. This mocdel
is more fully described ia Dapar=asa: o D=zfense ¥ilizary

tazdazd 105D c£ 28 April 1963 (MIL-STD-105D). Tha2 s<andari
has been used successfully by derfenss industries since its
¢ziginal fc:mula*ion, and its coancep=s fora +*as  ba
rldwide acceptance sampling standarcis. MIL-3TD=-1
E2 used tc inspect tie Zollcwing: [Ref. 35]
a) End irems;

p) Ccazponents and raw nmatarials;

42
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1)

c) Operations;

d) Materials in prccess;

g) Surglies irn sctczage;

£) Maintenance operations;

3) Data cr cecoc-ds; aad

h) Administratzive grocedures.

’ This 1ist 13 n¢= exhaustive. The =2xt ¢f MIL-ST3-195D is
pcessntsd in Agrpendix 8. Przarequisize condi=zicas iInc
successiul use 2f  SCC <==chrijues ase =-iuat gperasions S
Tspz*izive, indepsndienz, fuanczional, aand aifzc=ed by 25 Iow
cutside fac:crs 23 pcessible [Ref. 31]. CA s=cvice cznzIices
meet thsse requicemen<s.

A rsview of representative SQC literature =caveal:d the
following otjectives: [Ref. 31]

a) I+ <indica*es the ovoresence of as3ignadble ciuses of
varia+tion;

b) It indicatz2s ths specific scuzces oI these causes;

c) It is as simpls as possibls

d) It leads to remct2 chances of searching for assignatle
causzs 9f variation when *hess ars 20t presen*;

2) Iz lzwers costs, reducing laoor 23ad ma<s3rials wiszt2;

£y I improves quali+y, azkizng such imp-cvazents
uniforamiy thrcughou« the =2ntizs produc=ion ©r sa2tvice
prccess;

a) I+t s2ts and aijusts tolerances and specificaticn lrased
cn acquired asrcduction s=xverisncs; and

h) I+« improvas smployes morale azd <he +encr ot
custcmer-venio:r rz2lationships.

Incorpcration of SQC techniguss in CA =s2rvics2 c¢ccatract
admiristrzaticn wmay initially appear coniusing. 2rcgex
traiaing whica presents i+ in a ciszar, ccncise manner should
grecludes “his agppretersion and lzad to accs3ptancs cf  3GC
“schniques by bcth gcvernmen< aad conzractor quali<ty assu-
raace psrscnnsl. Cther pcssicles cbjecticns are tha+t SQC

43
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techniques may 1ot Le appropriate £or czrtain businzss c:
product lines, and managars ®ay mistazkanly bzlivea that <hei:z
services would always be parformed in an excsllsn=t fashicn,
exclusive cf the use cf SQC methcdology.

Such objections wigh*t be minimiz2d iZ ¢he advan-agss £
SQC 2re presented. It reduces scrap and rcewcrk, incrceases
guality awarsness in all employses, and enhaxczs pr-cduc-
tiviey. This leads <+to increased gquanziziss 5% impro
croducts and servicas, Iaspection Daccazs moz: scien+xific
ard reliakls so that prcediction of <ZIap2ading t-oukle can
occur. Inspaction costs are reduced, whil2 2uathen<tic and

accurate records of quality can be created.

C. LEGALITY OF STATISTICAL QUALITY ASSURANCE IN GOVERNMENT

PEOCUBREMENT
1. Ipzzcduczion

A primary gcal of government preocurszment is o
obtain timely and acceptable delivery of specified servicss.
Contractcrs are alar+ted to this gcal when <ke gcvernmarnt
includes mandatcry <clauses which stat2 i=s <zights :in
ccnducting quality assurance. typical claus2 f-oa Standacd
Fora 23-3 (Censtructicn Coatracts) is as fcliows: ([Ref. 36)

’_l.

A4l1ll werk (which includss but is not restzic+ed %o ma=er-
ials, workmaanship, and manufacture and fabrication ¢f
compcrents) shall Ete_subject to Iaspection and_ test by
the gcvernment a+*t all -edsonaple tidss and aill plac=zs
prici to acceptance<. Ary such inspection azd t2st Is fc:
th2 scle btenefit of the Goverament and shall anot relievs
<he  ccntractor ef <hs zespcensibilixzy of p:cv:d;n%
quali+ cen<rel measures te assuyr?2 " that <he dcf
strictly complies with the cecniract IC:quiramants. N¢
LASEecticen Or <«est Ly the goverament £hall bz constousd
as constituting or implying compliance.

Additicrally, o<%her special inspec=ion ctlauses may 2rpiify
ent

unique quality r=quizsm s cf a contract.

4u
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The govsernment can €xercise grsa<t latitude in i<s
inspec+icn ¢f a cont:zactor's performance, coaduczting it irn a
recascnable mannez Ltut increasing its intsnsity 1f signiii-
cant defects in perfczmance arce datzctzd. Unspzcifizd mears
cf testing are allowatle as long as taese arz r=2ascnzbla in
conductirg surveillance. Methods <zhat iacrzase contrac-ual
performance should nct be utilized; concurren=ly, gcvernn
surveillarce should nct interfere wi<h centrzactor erf
mance. Inspec+ion by means of sazapliing prcecczdures has b
upheld in saveral cases presan=ed <to “he Armed SsTvices
Ecard of Coniract Appeals (ASECA). ([R2f. 36]

Iz any insp2ction system, <th2 goveranmer=- mus%t aveid
the risk cf effecting ccnstructive changss <c¢ <ths coatrace
Ey unreascrably celevatirg its own sucvsillancs reguirsments
c- guality contrcl requirements f£cr *+hs contrac+or.

2. Sappiing Techpiguas Substantiazad 2y 3gcards af
Cenizact Appeals

SCC techniques have bzen sustaired by +the f2deral

courts and by £federal agency 3cacds of Ccn*racts Appeals.
In Vi-¥Mil Inc., ASECA 16820, 75-2 BCA, D&arTa. 11435,
» MIL-SID-105D was u*ilized tc¢ properly =szimatz quan+tities of

defective ccats <tha+*t cccurred in ssver
Goverrnment inspector properly organize:
ascsrtair cgontracte: perfcrmance aad we
* ccncluding tha*t =sampls results were -sprasentasive ¢ znsirs
producticn lcts.

In Goldring Facking Comparny, ASBZA 7736, 1962 3CA,
rara. 3392, a goverament Jecision to tarminiate €or jefauls
- on the tasis of sampling results was sustainzd by =zt
An inspector checked 11 meat loins ouz 1

fcund defects in sach sanmpla.

45
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The government's choic2 of accepzable defect 1
was sustained in Precision Products, ASBCA 14284, 70-2

5CA,
para. 8447 in regards to sampling inspection. I+ was aade
n

clzar that such choices must Lte based on rTeasonrabls gcvs:in-
men+t requiremerts; 1if d=fects are crizical in na<urce
allowable to s+ate that no defec*ts or d=fective pverformarncs
will te permitced.
With no ma2+thcd of irnspection specified 1ia <he
a

cor=rac*, the gcverrment prcceed=l o uss sampil

gues in assessing precduct charactzristics in rfFrank ani
Warren, ASBCA 10259, 65-2 BCA, para. 5102. The EBcard fcund
that sample sizes utilized wers sufficiant to allcw a <ermi-

naticn fcr default.
Ir Associate Aircraf+t Tool and Manufacturing Inc.,
ASBCA 7255, 1963 BCA, the Board stated thazt:

)

where the overament urpcrts to reject ar en+tira lct
itezs cr the_  basis of ald ingpectiol less <=han ths £
quanti‘y dellvered (*he -na action sampling),
11cpectlor sample Dmust eizhs 2 representitivé of th
entire lot, or im accor aance With a sampling and ccnzcs
plan aCIceQ to in the contrac+.

s
rr0
DO

o
-

The tcard also emphasized thax inspec+ors pr
the manaer cf forming inspection lots, ¢ m
sanple sizes, and +he manner in which contrcactoss present
lots for inspection.

Sarrling procedurss for inspection of manufac<uczed
coducts were included in contzact provisio £
Irc., ASECA w828, 72-2, parta. 9545. TLe Bo
<h2 manner in which delivered itzms w

'(1

or M=ztal T=ch
ard sus=<ainzag
gre r2jec*ed ani
sus%ained +h2 governmens's +eramization of <he <c¢ccn*rzacs,
citing the Frank and Warcen decision which s+<2%ed +ha*t *he
gov=roment is not okligavmed to inspact =2aca dzfec= in all
delivezrzd supplies when fcraming a basis oz lot Tejecticn.
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clause which stated:

wzre denizd by ths Bcard. Deduczions froca
iavoices tased on defact perc2antagas obsarved

3. GAQ Substanriatisn of Siaziszical Quality Assiarazca
Ieckniguss

A recar+< Gensral Acccun<ting Ofrics (GAQ) -uiling
substantiates goverament iInspection Dy szazistical samplirg
5 meétheds. Ir Eavirormental Aseptic Services Adminis<trazion
Lo and larscn Euilding Care, B=207771 of 28 Fzb-uacy 1983, GAO
. evaiuated r[protests against Aiz- Force ippismantzticn of
b . . . .
g ] extragcla+«sd deducticrs using AIL-STD-105D. An iszus orf

: 47
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cbserved percantages *o 100 percent of %hes pr

ce procsss, l1zaviag no Coom

. The governmen: will inspect approxiamat=1ly 10 pe
the tasks percformad daily by *he comtrac=tor. O%f
acceptatle quality leval ol"a dally averags ¢f
thar signteén taSks has been estadlished, I£
calendaf month the ccniractor 2a3xcseds *his av
shall fay to <the gcvernment as liquidazed Zan
2x¢éss administrative costs the sdm oI 35250.0
daily 1avsrags of unsatisfactory opscforaced, <
obtalzae by " dividing th2 <«oz2l 5r unszazist
pecformed *asks for <the month by th: numbsr of
days for the month.

In +his case, governaent payment Withheidings

h e
dispute. The governrzent based these o1 judgmsntal szamplings
random). Some withhcldings were sustained while

-
-

ware fcund “o be correct. The Board disagreed with

ciancies, &nd applying “hese t> <hs 3ntic2 mon*th's

mance; it believsd that =-his enlar-jysasant was conjectuzal and
lacked sufficient accuracy. Uriliza<ion of ¥i1 s+d 105D
san

pling techknigues might have iajec:t2d sufficiapn® accuracy
-

WwOonm ot

for dcurts
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Ir a final case, American Quality Assuzz=zncs

Engineezing, ASBCA Nc. 11417, 11466, 11544, ard 11747, 65=-1
ECA, para. 6986, the government used a liguida<sd damages

cent of
nese an
ct accte
fcr any
L2GgEe ns
geg for
. 1hz
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ctorily
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disputes was the defirition of work i<zms, as esach crs »ijh=
ccnsist c¢cf several sutsidiary tasks. For exampie, <¢i3zning
¢f rccms cculd involve sweaping flocTs, smptying =-asa cz:zs,
dus=ing tlinds, and several oths: “asks. Becaus:z <ZI <=he
deduc+icr provisions c¢f an Air Force CA con%rac< sclicita-

tion, <the protestors claimed +that one dzfectivs suksidiary

tesk could lead +o rejection cf ths entire zoom jus= as if

all subsidiary tasks were judged <o b2 unsatisfac=ory.
The GAO agreed, £inding <hat tae gevernaen< Tequire-
5 w2re act  fair cr rzascnable arid coulid rz viaswe
peral<y system. GAO recommended thit <+he Air Force distin-
+¥een vital ard nron-vital tasks, establi
eascnpable deduc*ion rates fcr bo<h. This a3s r2su
ore detailed bresakouts of work raguirsmen=ts for csrwain Air

Force CA contract solicitatiors.

Tte GAO 3smphasizzd that =snclosing th2 qualizy as=u-
rance provisions In solicitazions Wwas cleazly €or the
ten2fit c¢£ <he gcverrsent and net potential offarocs. These
can not te disputed, =nor carn failure by ths gcvernmer: <o
adhsre %c +tem form a basis fcr pros

-
-

W
n

4. gSumpacy

The preceding discussion points cu:z 31 szample of
lagal cases in which gcvarnmen< use ¢f =ta%is*ical juali*y
assurance tecanijues were dispu<sd. Tacese wire Zoard tc be
valid and applicable to government procusemen*. These *eca-
RiJues MusSt be rsasonabls aad acs: incceeze s+ta+ed s=zandazis
cf perfnrmance. Use of SQC technigiles iz the brerogazive of

cr

~he goverrmsnt and Nc¢T the contractod u
“ions based on sampling mus<% Le r3prasentative O©f =h2 lcts

cf werk ¢z sarvice being performed.

SCC *2chniquszs have a legal basis whsn apolisd =c CA
z2fvice ccatrac=ing. Ensuing discussion will =:xamine
varicus s+*a*is<tical merhcds which arz bzing uzei sr ac2

c
teing studiz:d £for +heir possibla anplicasicn.
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D. AIR FCRCE CA CONTRACTING UNDER AFR 400-28 AND
BIL-STID-105D

The Air FPorce first issued vpolicy r=guircin

concurrsnt design 0f performance-oricrnted statements of wecrk
ard s@atchirg qualirty assurance pians fozo CA
cen=racts in Air Force Regulation AFK 400-28. Subssquently,
stardardized sta<emarts cf work aind gquality assuranc
which cculd b2 <zailcrad +to local comaand rnecds were devel-
¢oped and AdAistributed, AFR 400-28 requirsd <hz use cf racdom
sampling prccedures tased on MIL-SID-105D, alcrng with cta
inspection methods. Other exscutive agenciss £ ]
Aiz Ferce lead. The Office of Faderal ©2rocure
issued OFFP Pamphlet No. 4, which 2mbodies th2 p
stated in AFR 400-28. The Naval Facili*iss Engineering
Command issved its cwn maintanaac2 manual, MC0-327, which
calls £cr performance-orianted statements of work but dces
ot igplement “he use ¢£ MIL-STD-105D. NAVFAC is explering
+he use ¢f another stazistical asthod, confidznce lavel
estimacticn, which is examined later in this s=zudy.

2. Military Stapdard 105D Conc2pts and Issues
Befor2 examining specific air Force SQC peclicy, i+
is necsssary to ¢clabcrates on “he bas.c statistical concapts

and issues cf MIL-STC-105D. Th2s2 are based o5 accap+%ancs
sampling and ace descriped iz simpi2 <“2ras by A. J. Durcan,
a ncted sSCC aucthcr: (Ref. 32)]

A company racelives a shipment, of gocds. I: samples <ths
shigmert and either accépts it as confeoraing <to_stan-
dards cr_rejects i+, If <he company rejects “he 1lot as
being telcw standard, it may be c2tuZa2d 4o <hs sugpll?:
or it may be kept, 3epenalng cnh how badly +he aoods ars
need:d Or wha* arrandemsn<s hav:s Dbesn "az2ie with ~<=he
supplicer. Possibly tnéce will be a3 price coacessicn 5=
rejeczed lcts., It is =c  be 2mphnasized <ha< tae pucpcse
of " accep=ance saapling _is <=0  Jetszrains a ccurss . of
acticn, Act *o estinpaté lo* guality. Accepmances sampling
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L specifies a prccedire czhat,  if applied = a serizs o:
. b S Fe o <=l AF - - -
- lots, will give a specified 1isk™of accepting lc== ==
- giver quality.
[ In cther words, acceptaiace sampling yields qual:l Ty 2ssu-
j rancs. It is alsc emphasizad ctha: acCep: znce oamp‘;:; is
not an at<emp:t to_'codntrol! guallty. The jlatts T 1z7 =iz
purpcse cf con*rol charts; <hese guidz thes engineszT in
] modifyirg procedures so0 as tTO *=urn Out better prciuc=s.
2
3
F . Under acceptance sampling, <he a=iribu*tes <¢f a2
product are judgsad. Atzzibutes ars tha< property of a uari-=
) <hat classify it &s tad or good. Quazli+ty characteristics of
_ a urnit are =s:ther within speciiie liai+s, T ar: rLno<«
B cenforming. [R2f. 11] Submissicn of good guality ssrvices
results in high rates c¢f acceptancs, whilz pzcduc=zs of opcor
quality incur a high rate of ra2jescticn.
Fer €A contracts, single sampling plans fcr frac-
“ions defective are used mcst fraquently. Thesz Jd=iine a

sample size that is to be <taken and a number of defectiv
units which can not be exceeded in o2rdsr =0 prevent loz
rajecticn. [(Ref. 32] As an example, 2 sampling a
. call for- a sample of 100 CA service work items =o t
f-om a mcnthly 1o+ cf performance. Two or lsss def
result ir lct =acceptance, while =hze2 o5r mors 1lzad =c¢
rzjecticn. Such stated cons<raints lead to =he co
0f an opera+ing characzeristic curve, which illustra=2s row
the rprotability of acceptacce of a lot variesg wizth +he
quality cf the material cffered for inspection. A= lcw ra=2s
cf discovsred defects, the probabili<y cf 1lot accsrctance

will te hign. At 2igh rates of discovered defzc%s, ths roco-

ability c¢f lct accsptancs will b2 iow. Opec-a-=ing charcactszz-

ists cuzve profiles car be adjust=2d by vasving lo= and
sample =sizes or by varying +*the zcc2ptabl: d2fzct rcazes
(acceptacie quality level, AQL) as shown in Appeadix CT. Such

B o S RCAE R

cperatinc characteristic curves illustrate ths prozec=sion
ctfered <o both ccntracters and goverInm=3nt Cus+ome:rs.
Applicaticn of Military Standard 105D -3quirzs zhe £fcllcwiag

& sequence cf plannizg activi<iss.
: 50
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a. Lot Siz=2s fo- MIL-STD~105D QA Plans

In using candomn saapling poccadurss and
MIL-SID-135D gu1d=llnes, the sizz cf work ize:
fizst be Jdetermined. lots could be the tozal nunm
in a huilding “hat are cl=2ansd, the number of vehicl:zs +ha+*
undergo fpreventitive maintenance o- the nu
containsrs that are s=rviced on a mozthly basis
accuguiitsd cn  cther =han a =@cntaly basis, bus sho
rspetitive ¢I conziavcus in natucte., All i1ct items sho

S

.
“.Cs.

homogencus, ¢ have the same characzerci
Y. Sampls Size Dzterminations

When a 1lct size is knewa, zTablss in MIL-STD-105D

:J

o

ase censulted tc ds=termin2 an appropriats sampie s1z:
r

iz

n

1]
)

judgirg the chacacteristics of <h2 l1o:. For omne lct
+* -

[ST 0]

e aze *hree 4different <sample siz2s corcespcendiag
*hrse laevels 2f inspecticn in*ensity. Level I is utili

ze

wnen smallez, or rsducsd, sample sizes ars sufficient; 1lsss
discriminaticn is nscessary.

level II i1is +he normal 1lavel of Inscsc+ion

intensizy. Sample sizes derived freom Level II  +tablss ara

&
used most fregqueatly for CA con=racts.

Level III's larger inspection samples a
when more discriaminaticn of product jJuality is necessary,
resulting iz *ightened inspection. These are us=ed when theza

are majcr cksezved d=clines in precduc= gualizy.
€. Determination of Accap=abla QJuali=y Lavels
The next ac=ivity ia <he szqu
gquality assuranc2 plarn is *=

h
guali=+y zvel (AQL) . Thi
4IL-ST1D-105C as Scllcws: (R




The ACL is tae maximpum p2rceat defective (or the maximun

numker cf defacts per hund:izd unizs) tnat, ZIcr <h=

purpose of sampling inspection, can b2 considezsd satis-

factory as a pIocefs avarags. wh2n a consumer designa<ss

f' some sctecific value of AQL for a csr+ain d2fect cr y-cus
= 0L defects, he 1ndicazes to _*he supplier +hat his’ (=hs
customer's)  acceptance sampling pliah will accept _Tas

greas maicrity o¢f 1lots oI batlhes =zhat +<he suvplier

Submits, "procvided the prccess average lavel cf ceéZczn=

defective (or defacts par hundred uni<s) in <hess lc=g

or batches 1is 10 greatsr <han -he d2signa-ed _value of

. AQL. Thus, <he 'AQL is a designat=d Vvalus of percen=
defective (or defects per hazndred units) ~ha+t *he

custcmer indicates will be accept=d most of ¢hs time by

the _accertance sampling proc:ziure to b2 used. Ths

sapfplirg flans provided nercein aze sSc agrranged =ha* +*he

rokarility cof acceptancs 3t <he _AQL valus depeads_ugcn

the _cazpls size, bging 3J2n2rally aigkez Zecr lazgs

samplss than for srall ones for =2 jyived AQL. Ths AQL

alcpe dces 210+% desciibe the oroteciion Zor individual

lo%s or batches bu+ more dizegtly c=la<=s <0 wha* miga-

be expected frcm 2 seriss cf lots or bawchss, rprevided

- the sieps indicatzd in this publication ars takén. I*
L is necessarg to_refer t¢ the operiating characteristic
curve of the plan <o determine whazt " prctecticn <hsz

consumer wWill have.

- The _dJdesignation of an AQL shall nct _imply =h
supfplier tas the right <o kncwingly suppiy 2ny 12
unit of product.

The AQL tc b2 used will be designa<ed in +hs ccrntract »:
by th2 responsible authority.
L The values orf AQL's gigen in these <adlss ac=e Xngwh as
. preferrsd AQL's. if, for any groduct, an AQL be disig-
( nated ctaer than a rra2ferred AQL, <+thess =ables ars rot
applicatle.
- Duncan states the fcllcwing in ceferexnces %2 ths
AQL: [Ref. 32}
- In apclying the MIL-STD-105D it =I5 expected tha*t in a
- confercnce between a supplier and a.m;i;:a:y AJency .z
o #will b2 made clear to %he supplisr vaa:, fo- pu-pnses ci
T accep:anc;_samgl;n ¢+ _-he agshcy consilers =0 b2 accep-
® table quality levels for préduct chiracterisztics.
. dith a sgpscifiiad AQL &nd iaspection l2vel intzan-
. gi<y, <the sample size can b2 2zzz-minsed by 13ing -z2bls3s
6 Jivan in MIL-STD-10SC. Th y a=icn 2f

i !
accegpt ané <Ir2ject numbecs bles. The accepn:
umpbe

cm
I i3 an impcertan* thsesheold; 2s 1
s

0
.‘J
n

dafzctives fcuad in a sanple a:
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The nex< st2p in <=n2 Juality assu:c
design Is <*he choice of 1itams +thit will b2 iacl
samgple by usiag cardcrm aumber +abizs. Thz2 process bs
assigning each i1ztem cf work in a car+aia Zfunc=ional ca-wsgcov
(such as service of hcusing area trash contiinars) L<s cwn

unijue inventory numter

<=

candcm aumbar table is “hen consulcsd.
Ccrrsspcnderce between werk elements Ia the 1o+ ané digiss
lis-ed in %he tatle 3is 2szatlished (& aumbering sys=znm). A
route <hicugh the table is ssl=cted and is follcwed by
chocsing rumkers accezding o this pattara. A starctiag teins
g £ixzd, and ths tatle is used until <he requirz2d4 number of
sample itsms is chosen.

In usirtg candom zuaksr taodles, <the selecticn of
tecticn zampl: items occuIs such that €ach has an equal
¢ cf teing included Ia2 a samplz. Detailszd, wexzliciz

ticas on randca aumper +tabls usags are provided in
Pt No. 4, and NAVFAC M0O-327. The guali

u
c
ranc: ipspector 1lists eacn ztsm on 3 scaszdulz: an
c
5

[=2Ne]
]

[ 8]

03]

-

(&)

sy

i3

cY
d
€

n

s inspec*ions at *“he appeintz2l <tImz. Rzsul-

H

IS
in writiang =2 aid iz de=zraiairng -he accspt-

ot

apiiity ¢z rean-accep*tabiliity ¢f ccnsrzctor 22cfornancs.

2, The [Cispcsizion c¢f Inspaction 3esul=s

Af*er insrection fiandizgs are ccempiste, altsrrna-
tive ccurses of ac+ticn may be pucsued by <ae activizy
con=ract Linspsc+lion divisioax. dah2n AQL's ars 23xczedé&d,
rayment deducticns <¢r lot r2jscticns may de made. If :2wo 32
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five ccrnsecutive lots are rejectad (AQL's are =zxc==izd,,
tightened inspec+ion is institu+ted utilizing largsrc
Sizes. Rejected lots may be r2submizted af%er dziescts ace
corrected, but this is done only a= tha discrezicn ci <=hs
goverrmert.

When ten consecutive lots subject <+=c <=ighzeged
inspecticr are cejected, performanc2 is halzed. It is

conceivaktle that a teraination could ensue ¢cn cr befcrs =his

Eoint. Thers is a grovision oz excepzional <ccntrac:er
performance. When <tTen <onsecu=iva 1lots subject *C ncrmal

inspecticn have been zccsptad, a swi<ch <o recduced inspzc-

tion (smaller sample sizes) may be mads.
f. Cverview

I£ gualiity assurance plan designs based ¢
praceding sequence cf activities ars ccrducsed rrogerly,
MIL-STID-1C5D will grovide for 2ffzctive and ©rTeliable

survsillance 9£ CA service contracis.

tcIs <hat gcvernment survaillanc2 plans #ill 21llcw nc amount
cf defscts ckssrved ir thz sample to bs greater <han =he AQL
specirtied by “ne goveramsn-. [Ref. 32]

The most ccmacnly used “able ia +the stapdari is
the single =aapling plan (Tabla II-3). It is dGssigaed sc
tha= alcng diagomal fath in the =3bl2, the product cf zha
AQL azd *he ample size Iis neacly ccaszant. Thzs 1has

X
e ¢criticisa of MIL-STD-105

D
ties ¢f accertance increase as sample sizzs iz
a

given level cf AQL. Wher <ths s
scme irndustrial eng9ineering
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p-obakilities ¢f accerptarce £or any given AQL. This nc-ion
was Trejected sinc2 it was believed <that subs

greater Irisks ara2 [pcsed To supplizrs
corresronding sample sizas) when <thsas
inspecticon, =<han fo¢r supplizrs of small
Increas=d sample sizes actually Lo
contractcr interests as these allow a

OrTe 2CCuUCate asssss-
ments of sample and 1ot qualizies. Therecfcre, ircrzacsed
gzobatilix ztatas <¢f acceptan wi+<h Zinancreased 1lot &and

ce
sample sizes is logical. ({Ref. 32]

4. Aiz ce Implema2rzazign of A4IL-SID-1058 i CA

In addition tc statistical sampling technigues, +he

Air Fcrce employs othker surveillance methods. One c¢i <hese,

a2 management information systen, is u=ilized +c precrerly
ascertain %“he contractor's parcicraance. Informaticn supplizd
by <*his method may obviate =he need t¢ instell =candom
sampling inspection <systeas. Such systems may be repcrts

supplizsd by con+ractcrs, ©r by govarnment custcaeTs «ho
sc2ive CA ccatract ssrvices.

]

Surveillance checklists are another aethod cf <CaA
surveillance suggested ia AFR 400-28. However, +*his systenmis
not ceccmmerndsd if a management ilaformations system cr a
randcm sampling system can be instail:d, sinc=2 checklists

are a i~rm cf planned sampling and mavy bs subiec=ive.

Fcruel customer complaint syst=ms provids supplsmen-
tary infcrmazicn describicz coaxtIactor pezfcrmance.
Cistomer complaints, under AiT- Forc:z policy, ace s=ldcm used
in T=jec*ing sectvices o2r making paym2n: da2duc=ions. dhen
randca samppling systems are in =Zfzct, tha2se carniot fuactiorn
a3 suks+*i<utes Zor rendom okservaticns, but may be us=d zs
supplementary documartaticn. Guid2lin2s jivsn ia AFR 4C0-28
erable a3 activi+ty +tc properly se< up a cusstomsr ccmplain<
SYsStet.
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ACL's are standardized values wnich are Jozin-=ly
datermired ©Eky the field activity or its systems ccrmaad
headguartecrs. As an example, 4cClelland Ai-  Focrcs 2ass
divisicns subnit prcespective CA solicitations wish dzeizzid
AQL's tc Ai:r Force Lcgistics Ccemmend (AFLC) aeciguaczsts in

Dayton, Chic. AFLC fLeadgquarters eith=ar approve the

activizy
choices c¢cf AQL's, «c¢: recomm=nd changes. AQL's ¢giv=an ir
MIL-STC-105C tables nmust bs utilized. AFR 400-28 calls for

AQL selzcticns tha<t are realis+vic in hel
pinimem qualizy cf ssrvics, sincse no 3&r

v
b2ing psrfesctiy perfcrmed. Ihese are *hez ¢

mmunica<e

contract tidders in a for entitlied =ne Performaxn
Fequirements Sumaazy (PRS) as shown in Appendix C. It liists
each e€lemen= of raquired p2riormance, the s*tarndard £cr its
viation frem +*his

performance, the @gaxiaum allowabis ds
reguicsment, and the methcd of surv
adjudge performarce cualizy. ([Ref. 39]

The con<ractcr determizes +%ae percen<age ©
irdividual category of work :in =r2lation *o <he <+0-=2
contract valu2, entering thess on P=erformance Requi
Summazry shke2ets arnd zeturnizng them wizth *he ©id su
package. Such percentages are later u1s24 in  1akin
tions fcr unacceptable perfcormance.

It should be noted tnat <he use 2% AIL-STD-105D may
allcw ckserved dsfects rates grzatsr than the specified AQL

wnan th2 ccontractor ceachas cr =xcezsds the rsjsct 2unber.
For example, a 20t c¢f 2000 i==
hi

m
csaapling int=ensi<y (leval II) and an AQL of 10 percent. A

sample of 125 items is -=2quirced ta2 ict is %c L2 rziected

Y}

i€ 22 3d=2fec<s are cbserved in +ths sampl I£ 22 Jd=2fects ace
later discovered, tte observed dzfact rate (17.6%) =2
+the AQL (10%) arnd rejection would occur. Even <kcu

defacts greaszer <han 13 wculd causa <hi2 opsezvad azfec: rTazte
tc exce&d +<he AQL cf 10R, <zchis a2zaci allsws up =¢ 21
de

£2¢%s tc tz accep=ed.
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The Air Forcs has adopted a policy ¢f assiz=ing
coatractcrs in daveloping their own qualizy cecnTzIol
rrograms. Accordingly, activities who issue CA solicizz-icns
anclose a ccpy of the quality assuranc2 plarn. This enclcsure
is marked as follows: [Ref. 39]

For Information Purposes Only. This Quality Assurarnce
surveillarce FPFlan Is act part of the 3Iequest for
Pzcpcsal cr Invitaticn For Bids nor w-.l it be made par:

of any resulting ccntrack.

A Contract Administratcr plan can alsoc Lte eaclosed
wi=a the sclicitaticn, describiang Con“ract Administra<or
duties in evaluating the performance ¢I Quality Assurancs
Evaluators (vho inspect the coaTrac+or). Ccaztrace
Administratcrs may also make <raandom inspections of con*rac=
perfcrmance.

Ccniractors are provided apprc
MIL-SID-105C <=0 assist +them irn estab

quality ccntrol systems. Instructions are provided whicn

priate pages €zom
1

isking their own

describe tow 2xtrapclated deduczions will be made waen
specifiz2d ACQL's are exce=d24. The coatractor 1s neveI given
schedulzss c¢f iaspecticn which havs pe2n daveloped £fronm <hsz
random number tatles.
The Air- Porce approach appzars <o be one of
ablaness. Conversations wi%+h psrsonnel a<% two Ai:
rzvealed that performance raaderad unde c
is%ical surveillance methods 3 very s
Mos<t prctlems occur Za the inpi%tial =za
con=zacts (the Zirs= orL2 Or tTWwo @mon=hs of
AQL's fcr mcst contracts at beth inscallatioas

o

teea exce=dzd. Government perscnnel s=emed o
wish ths results of random sampling inspection a

= -
= .
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Scms deviaticns Ifrom MIL-STD-105D ars det=c
AFR 4Q0-28. No provision is made for =zightened insce

G
ot
'l
QO
[a]
n
-

as sinale sampling tables in the «regulation addres

n
(o]
3]
[
5

(]
.

normal (Level II : average qualicy) and ceduced (Leval
good gquali*y) inspection.
Switchirg frecm normal to reduced inspection under
N

AFR 400-28 is allowed whan fcur consecutive lcts havz been
acceptsd, and the nurkter of defects is less than ¢as 1alf of
the speciiied acceptancs aumber f£or ncramal iInspsctica. Thz

divisicn manager and ccentract administsazor aus=t 1130 ag:osee
tc thes swicch. MIL-STD-1050 allows this caly af*:c- ten
ccasecutive 1lots have been accepted. A rsturn tC ncrial
inspecticn will be irgplemen%ed if the acceptance zuabsr fc

reduced inspsction is exczeded. Jader MIL-STD-105D, a
switch “c tightered inspecticn is nacessary when =wo of fiv
consecutive lots are rsjscted. A swiztch rf-om *ijktened bpack
to ncrmal ipspec=ion is 2llowsd when £fiv
are acceptsd. AFR 400-28 does not incorpora=2 a siriiar
c-ovisice.

I+ might be reasoned thaz *hes2 dir rFcocz devia=icns
aZe meant <=C cfier pesi=ive me<wivation o conzIragcTors in
pecfcrming satisfac<ccrily. These modified proczduyres arc2
teing u=ilized at most Air Fcrce ac=ivi=ises undsrgcizng A-76
CA ccntract evclutions.

E. NAVFAC USE OF CONFIDENCE LEVEL ESTIMATION METHODS

The Naval Facilitiss Zngizeeriag Zoamand (YAVFAC) nas
n heavily iavclved in <he 1manajzasenz SI 2 J-O95wira nuamkbes
¢ CA con=tracts for facility r=zlitzd s2rv.ces 2= YNavy ictiv-

cm

itiss. It is ore of tne firs< sys<tzas ¢
M

Chizf cf Naval Material (CNM) =0 add-zsss diverse Lssyes in
CA ccnversicns and Eegin <ae IZcraulazion cf policy =5 idszal
with *h2m.

58




T T e T T T R . e e AR PR S R M it i St " patnd v -j
i

NAVFAC publishe the M0-327 o offer guidance =c lizvy

4
activizies I arcing perfermancs-oriented sta<wzmsnts of
work and guali=< suraxce Eflans. This guidancs is similacz
to that fprcvided in Ofiice cf ~F=d=zal Procursmsn< 2clicy
Famphlez ¥No. 4, and allows inspaction methods «c¢=her <han
randce sagpling. NAVFAC has 1issued 20 standaraize
ments 0of werk with matching guality assurance vplans which
can ke tailcred by Navy activi«ies to incocporzc<e
lccali Zsgquirsmen-<s. Porticos 2f M0-327 arz Illus*:
Appendix L.

NAVFAC has nct adeopted th:z use of MIL-STD-105D 2as <=he
tasis fcr iis statistical sampling tecanigues, and does rnot
yet allow Navy activities tc max:s =sxtrapolated deducticns
tased on its usage. Sampling tachaiques may bs used a*
*h0se Navy activities which demonstrate <he ability =+o

estakblish scrhisticated quality assurance prograas Naw EWC
transrportation CA solicitations being issued in <his fiscal
y=ar will irclude modifisd sampliiag <schniques and extrago-

lateé deductions provisions based oz their usage

NAVFAC philosophy 3is +hat CA ceantract surveillance
should ke based on the statistical estiamatiocn c¢Z de t
tems :Ia samplzs, rather +han <2n the &accep
hypetkesis testing methodolegy of 4IL-STD-105D. Estinm
is intsnded to :ipnject a high3r l:vel of precisicn (¢
dence) 3in <«he surveillance process than <chaz offez=d by
MIL-SID-10EC.

This me<hcdolagy =zc-=quicsss a dssignaticn o desizsé
confidznce levals, a zeia“ive accuracy cf =2s=ima<ion, ECEu-
lation sizss, and a =hr:sshclid of coniormance (eguivalernt =¢
“he ACL <ccncept). Ccecmbiniag these 2lelents =sulzs in a2
detec-minaticn of sample sizes and corrasponding lower ccnii-
dencsz ligit rejecticn numbars. For example, 3 work fanction

imes in a mca*h. ) confidsnce levszl cI 95

t
ired in =2stimating <ta2 aumber of pecrpulz<icr
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defects, with 3 rela*ive accuracy =guael to 50 percent cI =hs

desigra«ed AQL cf 10 gpercsnt. (Ralative accuzacy *izn e711ils

5 percent). A sample 35ize of 93 i<2ms is required, =znd

rejecticn ¢ *he month's parforaancs can occ

16 defective icems aze found. Six<z=2=n 2b

result in proper lct rejection sinc2 the es

confidence 1limi+* percentage for nonconi

always greater than the specifizd AQL of 10 percsn=.
NAVFAC has worksd wizh v

(ONR) in developing a set of &

.)‘
{7

JEfics of &

w confidience lava2l sstima-ion

o

tabples which can be us=2d <o design CA ccntract Juality assu-
Iance systeas. These tables will -2flact three differan+
levels of iaspection intensizy (cecrresponding to vazticus
ccnfidence levels), krnown as tighteasd (99 percent corii-
dence), nctmal (9% percent), and reduc=d (90 2rcent)
sampling. 1I% 2ppears that these naw taktles are based c¢n thz
hypergecme+tric statistical distzibution.

This new 1ezhodclogy emanated siaca NAVFAC dcubts <ha<
MIL-SID-10SD sui*ably estimates fractions of ncanconforaing
activities with reascnable accuracy. Tais was iliustra=ed

lier when observed defect razess T the MAIL-SID-105D
¢ject numb23r were compared to +h2 AQL's. NAVFAC =&
desices flexibilizy in chcosing AQL's o+her <+than ~<=hcse
rrovided iz the standard's tablss.

A primacy s2mphasis in confidance level zstimazicn is %o
de+=rmine thke ac=ual cccurrernce o jefeczs in “hs porpuia-ion
based on sampie observations whsreas hyooth2sis <zestirng by

~t-ikutes crly deteramizss if populia*=ions ars accsrptable or

c W

asatisfactory.
NAVFAC has cthe: reservations «concerning =+=hs use 9%
MIL-STD-105C. I« doss nn+« kelieve that full paymern%s should

te wmade «ken +*he <cEkserzved Jdzfect <catz exceaeds +ha AQL
percentags, <van if <he c=2ject aum

a
D2r has nom been excsed:zd,
where 103 may nct be
3

ar.d gues+ticrs the us
s

= Ddannecz.
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Other differences in Aiz Ferce and NAVFAC ccn-

policy were observed duriag the study. The Ai- rczcesd
encloses copies »f quali+ty assucance plans with CA ccn=rzc-
solicitaticns; NAVFAC contracting activities have ro= <cne
so. Air Force ccatractors are notified of desir=sd aQlt's and
the type cf inspection method wused in wvarit
NAVFAC will provide this information tc prospec=::
in its future CA solicitations. The Air Fcrce a
managemernt odntrol program in +hica «cogniza
Administzatcrs c¢caduct =wandom checks 2 both insce

TABLE I
Samples Sizes Por MIL-STD-105D and Confidence Intervals

1
. . |
Lot Siz22 Szmpl2 szzes |
IL-STD-105D Confidence Intervals
<0 8 37
100 20 58
5C0 50 108
1000 80 121
5000 125 135
10000 125 136
These saaples sizes are for normal inspac=ion at {
95% ccnfidence, at an AQL of 104%. |
}
contrac<cr trecfcrmance. NAVFAC 1z conszderzd such a

program tut has no+t fezmserly insti
The mcs: no<“iceable differencz in inspectic
€

n rphilosc-
phies is visible 1if sampl2 sizas of zach arce comparzd ove:r
izcreasing lct sizes, as shewry in Tapble I. Sample sizes
undsc MIL~-STD-105D are less than thos2 for confidance lzvel
estimaticn for smaller populations. wo inferences caa be
dzcawn frcm this fact. If cost savings are <¢f paramcunt
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importance in conducting CA coxtrac<e surveillarnce, —nan
MIL-SID-105D sawmpling +tables shculd be utili

to the activiwy, However, if przcision in &aéiudging
contract performance is ess=2ntiz tho

confidence level es+tipmation should be utilized. The larger
sample size providas greater =celiabili“y ir asssssing the
rumber c¢i defects <hat might Dbe submi<tted.
inrspecticn are act grea%, this m2thod 1s orafer

abls
In one study a*+ the Charlsston Naval Saipvarzd, =zandon

sampling prccedur-es were used succassfully for d4aily, Tspet-
i<ive sscvices. All inspection parsonnel found =haesz <o b

sup=aricr tc rformer heavy <reliance on plarnaed saapling
methods. Additionally, use ¢f such tecanigues r=su
significant lowering cf observed 1isfect Zatss in contisactor
performance.

The authors were told that arn infcrmal DOD werking panal
of Air Force, Navy, and OFPP personael will begin arn evalua-
tion cf diffzrent available statistical methods wher “he new
CNR sampling zables are ccmplezs. Unt:l then, the only cffi-

1

cial e+=2tisztical methcd availadlz £or us2 is MIL-STD-105D.

P. USING STATISTICAL SAMELING RESULTS FOR EXTRAPOLATED
FAYMENT DEDUCTIONS

As Wwell as promc+*ing more optiaum use of ccs:tly insoec-
a

tilon rsscurces, SQC technigu2s provide ano*her iampcrtant
tensfizt. Their resul*s caan be u=z:lized in ex=zapeclating, o:
applying the percsntage of defzctive found in  sanglas <c¢
+he larger lct pcpulations.

T

The Aiz Force firs+« wmandated <tais pro
W sample errors cccur at W
a

en 3
sired AQL ard its co::espouding red

big)
W
1
O
m
&
[
ol
m
H
ct
| 3.
n
4]
= o

tage fcund unaccep=able cCesud
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100 percert to determine the lozt percentige accep=zadble icv
raymen*t, which is aprlied tc the entizs lo%. Deduc-=icns acs
not *taken when erreo:zs ia a sample ars lass <+han +ha -z2jzc=
number.

NAVFAC policy has not allowed extrapclaz=zd dzduc+icns
since it has no cfficial statistical asthod on which <c bDase
*hese deductions;  Thowevsar, preyress 1in develonring  such
methcds has 124 NAVPAC to0 envision elterna%tiv: applica=ichns
cf zxtracclated deduczions =0 bz utilized whzn a unifcrm °OD
statistical =mpiiag golicy is adcptai. Appendix E i1lluys-
trates varicus Air Force ard NAVFAC aetacds ¢ a1a2king
rayment dedcvctiors fer nonconfcrming serv.csa. The NAVFAC

methods have not yet been prcamulgat2d as nsw CA con*ract
policy. It should k& no+*=2d <hat JAVF
items chserved +*o be i1 ncnconfcrma

113

C will J=d8uct fcr all
[

.. 1,
.
w
[
[
[0)
&

satisfactorily rsperfcra these with a
hcwszver, credi* will be given <£or =cepecid s
liquidated damages are assessed as a perc=ntage <f all
nonccnfcrming items cf work.

Promulgaticn of 2 uniform DOD s*a<istical =sagspling
<

policy will play aa importanz ronl2 iz 2llowing =n2 use of%
extrapolated deducticns based wudon this +=echnijue. If
sampling prccedurss are parceived =5 de unreliable, 1lisiga-

tion procesdings may evantually prohibit the wusz cf <his
da2duction methodology.

G. AN OVERVIEW OF SCC TECHNIQUES FOR A-76 CONTRACTS

a
€ in =h2 ne

grocedure W A-76 Cemmezcial Activiztias pregran for
COD and o*her <£federal agencia2s offsrs signifiican- ccs=
savings in ccntract administratica. Inspec<insn ccs=s are
r2duced, arcd incorpcration c¢f SQC <t =2chnigques may icwa: +=h2
ccsts that centzactors 1acus ia periorcming such zervices.
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Trtese =achnigues cffsr £
cften ware 1ot present under
custcger ccrplaint prcegrams.
tered ©preperly, they will
Eresentaticn of trve contz
possikle under fcrmer inspecti

Such techniques will be in
tion coatrac*s at fa2deral ac-i
as the =ct2l basa cperatiag s
Subm

ar.ae Base Bangor, Washing
use ¢f rizimal goverrmen=t ccrnt

6

airness aad objectiv
foraer ©planned samplizg and
If SQC =a2chniques are 24nm
ra2nder 1 auch more accurazs
actor parfcrmance =h3in  Was
on methods.
valuable if lacge,

vitia2s Decome 2 r=

W
- B
}os

5
<

—

n

[

Q

S o

2rvices contract at *he Haval
ton). Thess will cvtimize =ios

ract adaiaistraticn Z2souvces.
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A. INTIECDUCTION

With *he implemertation of OMB Circularz a-7

itiss tha* study CA functicns must prepar o

centrac* awarid Pty idsn=ilying
c

a
in support Ceguireamsnts that W

Such rlans inclulde a quan+tification 2% ias
so *haz the activity's budget <caa acc
requizements for ei<ker the crea+ion 2%

£

organizaticn or for the augmsentation o
(NAVFAC) and the Ccmmander, Naval 3uppil

ccns<tructicn and procurzment cf supplies. B
gated con+tract authority to rsgional oc
such as NAVPAC's Engineering Field Divisi
NAVSUE's Navy Regional Contractizg <C=21nzs

Naval Sutply Centers (NSC's). Thes2 ccamands

delegated ccatract authority <c¢c £i213 ac+iv

t+his autherity , field ccmmands havs Dbe=:z
c

r2sponsibility for gqualizy assuzazcs anéd sauac

0
.
[l

construction and Jdelivered suppli
.

3 a
2252 are kaow

Facilities Enginsering Ccamand,

[+Y]
(9]
ot
’_‘.
<
..l.
ot
..‘
ln
n
o
[+
®
o
11}
m
=]
)]
ot
W)
tn
(ah)
(U]
s
&
. k]
ot
[

b

L e

F‘ Tte Ccmmandar, Naval Facilizies 3Znginzer
Y

a Y

(NAVSUP) have <+raditionally held contzac:t 2
o)

m

‘A V. ELANNING AND EUDGETING FOR CONTBACT INSPECTICN
& ORGANIZATIONS

L acoiv-
£ pessi-
irng for

Rzsiden=
sg2 f
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has usually been assigned to the

(4
O
-1

[+))
P
Q
o
T)
ot

[a]
[
Q
ot
b
o}
(Vo]
O
ih
t,
b
(@]
11

cr to ths vtequiring activity.
This pattern <c¢f contract authcwity and =sucv
rasponsitility dces rnect apply, howavsr, for CA ses:cvica
centracts. Neither NAVFAC a10r NAVSUP hzave besa prov W

[¢

sufficisrnt staffing resources *o pro

)

v
lance and zdministratiorn of contraczs ccs
ccs+t studies, al<hough both systems coamands rs*
authczity f¢r CA corntrac:ts. Navy activiziss <*ha< recel
szcvices urnder these contrac:ts prepace <
work, guality assuranc2 plans, and or
surveillance crganiza+tiorn * easucs p
performance.

A Chief cf Naval Cperaticas message *“hat ¥as promulga<24
on 22 Ncvember 1982 delineatsd 4Aiffarzn< =colss Icr bcth
con*racting agan* ccnmmands and customer activities in +hei:
implemen%taticn of *he Ca program. The fcllowing resocnzi-
Eillities are identified: ([ Ref. 37]

a) Ccn*racting Office

) Erccassing of contract documsnts which

(3]
D
[Ye]
=1
I.l
H
D
n

sxercise cf con*tract authorizy,

i2) Nego<tiaticn of all contract caangses,

iii) Dizection of remedial corntrac:tor ac=icna,

iv) The procsssing ¢f con+rac=o- payment Isquests,

v) Delagaticn of authozity <5 =<he customer ac<+ivity
for any day-“c-day survsillance 9% =he con=rac-
wo>-'s work psarformance,

vi) Mein*enancs of iaz2grity thzonghkcu= This
grocsass,

viil) Provision ¢f a2l h

viii) Provision of assistance in <the devzicorment o0f
*~aliniang rrogra

T

con+tact gp:I2
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.
. b) Cus+cmer Activity
; i) Frovision of qualified personnel %o inspec+ weTk
&d delivezed under the cons-ace,

ii) Preparaticz and implsmsnrtaztion ¢f guali<y zssu-
?. rance plans,
3 iii) Submissicn of qualit issurance SuURnaTy ZErCItS

to the ccentracting agsnt

iv) Evalua*ica of ccutractor reques+s for- payment,

v) Recommencaticn of payments or dsductions =¢ <ae
contracting agenx,

vi) Submissicn ¢f ccs+ 2s+timatss to *he contracting

Oof ficer fc¢r proposed modifica=icns,

vii) Provision of assistance as ra2quirzsd =o
contracting agent during modification anegc+tia-
tions, ard

viii) Perfecrmance of co+her s2rvice corntract sSuppcer®
. du<iss when <these arce dzlsga+ted Ly tns
: . contracting office.
1' NAVFAC has alerted all Navy £ield activitie and major

cliiimants ¢f this division iz sarvice contzact rCa2spornsikili-

vi2s in becth an ins*zuction (NAVFACINST 4330.45) and z new
maia=enance manual (MC-327). Thz Air Forzcs has adopt=d =&
similar approach which is speciiie in  twc separate Air
Force Rz2qula+*ions (AFR 400-28 and AFR 79-9). They Tequice
<hat the functional divisions of each ALr rorce bass fprepare
toth ¢h:z s+a%tement <¢f werk and corresponliag gualizy zssu-

4

zance plan. The divisiorn must previis 2ll nzcessarcy quality
u

ncs personnel and, prior “o <he conzrac+- solicita=icrh,

Yy in wri+ing %c¢ the base Comaaading
percscnnel have been designatad, +oaln
solely tc¢ perforam surveillance functicns. [R
<= tWwo Air ~PForce installaticns visis
se oI <his <“hesis, i<

a w
l1i3a<ed s<2ecing commit“ee is5 organized

o7
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§ anaounceren+t o a CA cost study. It includes reprssen=a-
tives frcm all 4d=2partments tha*t might bs aifsc«ed by <h=2

ccntracting cu+t 2f a functicn 2and <ailoss standazdized Ai-
c

UL e I B e\ et
, -

Force staterents of werk that have been prepazed £c¢z zach CA
functicn, iden+«ifying and iacluding =all speczal lccal
command <r=squizemencts. The sreering group alsc idzg

assistance in the development of the Juality issuran

B. THE ESTIMATION OF REQUIBRED INSPECTION RESOURCES

A% +<Fe cutset cf a cost study znnouncemens, an aczivi4y

he oo AR

nust ktegin <o define and plan i<s juality assurancs rsquirca-
ments. [Ref. 39] Tre planning and T t

o
-. for ctktaining inspecticn r2sources &

A A A S

DR 4

L

Eacn Navy activi*y shculd imzedia<zly
a

a contract admirnistration staff, establish cngoing intzrface

: with the approgriats majcr claimanz <o document ztheése
Qi rzgquirsments, estimav2 futurz budge< aaounzs, and cobrain
’ 2iliag pcints o facilita“e *he cr=2ation of <his vizal

organ‘zation.

Varicus proceduzes have baen us=2d fcr  3e+srcaining the
raguizsd gquantity <cf Ssrvice con-tract* admiaistra<icn
resourcss. In zhe supplement 0f zhe 1979 revision of A-76,
it was statsd that ccsts of administra<ion resourcss wer= to
be estipated =5 te four pexzcent o0f ths projected award ccst
cf & =s=rvice contract. This fac=or 1s uszful cnly as ar
apprcximate 2stimate 0% inspectioson r:Jjiir2ments. Ac=ual
inspec=icn costs nigat <fange frca =an percent Sor  spall
s=3rvice con*tracts tTc only =wo percent Zfcr larjys 50§
contzacts. Us2 of <his simple =35timazzag factcr does ac*
account fcr differing degrees of compla2xity amecng con%rac:is;
however, i< ay be sa<isfactory as an ini+ial estimating

i
f. tool. ([Ref. 5]




Anc<her simple es<imating mciel <ror d=t=sraining iInspec-
<lon requirements has been recommzndad by the +“he Scu<nzcn
Zagireezing Field Division (SOUTHDIV) cf ths Yeval
Facilities Engirearing Ccmmand. I: =zcecommends that zc*ivi-
tiez can plaa *o use 3875 hours 2f inspection €cr  avar
$£300,000 dcllars of =z=2fuse collection service cecntraces,
whil all cther service contract <ypes <raquize 2t leas*t
1,325 ncurs of inspectinon <Zor 2very 3$300,000 of <contoac=

TABLE II
New A-76 Ccntract Administration Pactors
1
In-Hcuce Sta2ff Ecsitiors Con<ract Adairistraticn |
Being Studied Szazf BRegquirzmerts
Below 10 Us2 2xisting staf:t
10 - 2¢ 1
21 - 42 2
43 - 65 3
66 - S1 4
92 - 119 5
120 - 130 6
151 - 184 7
185 - 222 8
223 - 2ES 9
266 - 312 10
313 - 367 11
368 - 429 12
430 - 5C0 13
501 - 583 14
584 - 6832 15
683 - 8¢Q 14
Above 8Q4 2% of In-House St 1ff Est.
J
[ cos=s. This model, like =haz previous one, is primarily
Q_j useful fer making rudimentary projections of secvice

- corntzact inspec*tion Izguir2ments.

L J o - : s
# The 1983 proposed «revision of Circular A-76 proviies
) guidance shecwn in Tabls II that r=2lates zhe numker of
g perscanel rsquirszd fcr contract adainistrazticn to the numter
' cf personnzl positicns being studied for ccnversicn. s
9
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S
{ 69
!

P

4

) @

N
Lﬂ—-h_—n-r




« =« & "W W W T ¥V e O e W R TR e W . PO
- D o e -~ . e Thalie 4 PR St L 4

Shows hcw tc estimate the required corn=ract office s*zfifing.
This racticular methcdology, as the =wo previcus ongs, may
not acccunt for differing conplsxi=iess which exiszt in
servics contracts.

——— e ——— -

~
~

69.74 + (0.183) (a) + (7.29) (B)

Total Service Ton=ract Value (3,2390)

dAhere A
and B = Ictal # ¢f 3=2rvice Con=czc=s
QAE's required = C 1ivided by 144

s e

Figqure 5.1 Inspector Hours Regression.

Ancther methcd for estimating <he number ¢f rsquized
inspec=czs is £fcund in <the Studsnt Guid: for Maintenancs
Sarvice Contracts puklished by <th=z Civil Engiree Corps
Officers Scheol. This mathematical @etaod, depictsd in
Figure 5.1, 1is an estima*ing wmodel zhat -elates the aunmker
cf required inspectcrs <o *=he +<o7wal monetary vzalu
number of the ac=ivity's service corzracts. [Ref. 40]

The Awlantic Engineering Field Divisioa (LANTDIV) cf <he
Naval Facilziss Engircering Ccmmand has proposed an alterna-
tivs which may b2 +the most viable ons <c2commended *thus far
and iz provided as Agppendix F. LANTDIV Instruc=ion 11014.4D

ol

rzcomdends “he use of a standardized workshes% %0 accuza*x=zly
€estimats <rsquiced iaspecticn resdurces. I -=zquires *he
spacific quantities cf various werk =l3men<ts =0 be rerfcraed
under *he ccntract on a mnon<hly basis, <s3timated zumber of
inspecticn hours to ckserva <hase, and zhe zo=al 2umber of
houzs tc¢ inspect individual categories as w2ll as <he total
contract performance fcr zach @menth. Tois zstimpa“icn will
allcw a detsrmination ¢f£ <he =rcequic=3 nuater of inspectcrs,
tas2d upen a *ctzal estima+te of inspecticn maanhours.
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Utilization of this wcrksheet shoull rssu
accurate calcula+*ions of inspection p2arsonnel -esouzcss < hnas
&re requirsd if a2 new con=ract is awarjed. This a

also lead <tc¢ zhe creaticn of suffician= da%a =h

®

used in *hes davelopmen< £ 2ngineere

d
for irspecticn of comrercial activities sex
o

If any of the abcve 2stimating wmodsls prove o ts unsa-
tisfactory, then +the safest means ¢ =2stimating pezscnrnel
Zequirszentz may be <o predic<t that ons 2ew ilascac*or will
Ee neceszary for each new func<icn to d2 awvarisd. This may
ke especially tzue 1i£ <he inspection £sorces ace lccated

2
under a2 functional derartment, as is ofzex <he cass Zor Air
Force ssrvice cortracts.

Inaccuratz es+irates of requirzd stafiing may cTsate
v

sericus protlems for activitiass <chat continue <o ccnftracsT

cu* upndsr A-76 guideliines. Navy activities aust czrefuily
design all of <their quality assuzance plans and calculate
“ne required nuaber ¢f iInspectors aad staff pecscnnel <o
execute them. Although current policy dictates tha+t defiai-
“:zed quali+y assuvance plans ard orgarized quality assu-
rance staffs will be t3apiisnad beicce ccn*race
scincizations, reseacch for this study indica+<ed +ha+t fcogal
g1z ..wy assurance plan designs c¢ften 1lag ccn+ract award.
Activities that ware visized frzjuentiy used existing
rzrsonnel tc provile surveillance on <ne newd CA ccatraces.
Acticr rursued ia accordance witia thise cousidera<icns

zervices, If <bis evclu=ion is no= pliaansd propetly , inzs-

f2c=ive ¢z =srratic gcveramsnt survalllance mayv rssul<. 3Such

a condi+icn can bes a significant facwcr in =hcese contracs

li<iga*icrs cr 3isputes which arise when ths proprie+y of
S

governmsrt inspectior is a major is

_“—.“ |I_-._.l.ll|.. T —— U O W - . - - P
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C. QUALITY ASSURANCE TRAINING

Ut =o this point, it has been csmphasized that
minaticn and staffing of a sufficient aumber c¢f£ con<ract
inspection and administration personnsl is wvitzl =0 a
successful igplementation cof A-76 objectives. An  =qually
impor+an+t consideraticn is aporopriat2 <%raining cf thcsa
parscnnel who will LEke involvad in conzract surcveillance.
Even if nc addi<ional inspection personnel can Lte cpzained
througn ktudgetary prccedures, <tThe astivity will 3+ill be
rzquired tc pr-oviie a cadre c¢Z <iInspectcers f-om 23X
personnel assets whc will need <to »oe nowladgeable in
surveillance technijues. [ Ref. 41]

Curing this research, it was disccversd that =wwe Aiz
Force activitias designate and train Qualizy Assurance
Evaluatcr (QAZ) candidates during the s%ta<ement Cif work
pr2paraticn process 1ia accordance with air Ferces Rsgu
70-9. Current Navy policy has lef: *a2 choics of inspsactcers
and training responsikilizy to the discretion of each acti
ity's Ccnomanding Officer. Navy guidance i1n +*his area (that
o NAVFAC and MAVSUP?) has been only advisory in nazuars. The
cnly written mandatory requirements l:avied upon Navy ac+tivi-
ties is <+hat thsy ©prspar2 and submit a quality assurance
plan to contracting agents £or approval prior +¢ scliciza-
tions they zust also certify in Wwritiag =hat 2 gJuality assu-
zaace worckforce will be es+tablishkzdi o augmsan=24
the ccn+ract award. These —requizzn
in recen* NAVFAC Engineerin Fizid Division guidas
ger<ains +o Cd service contractina

Newly d2signatad Quality Assura
zxpected tc imgediately and profes

sio eacu=e thelr
surveillance responsikilicies until thesy have be=n gualified
Ly means <¢£ a2 formal trainizg process. This may ragquics
aztendance at a special schcol desigr=d o =ezch varzcuas CA
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quality assurance r2sponsibilities. It may 2alsc invslvs ==
cngoirg, less formalized trzining procsss that 1is car--iad
cut by skilled gquality zssurance specialists #who <Tzsiijs a-«

Cr visizt *+he activity.

Service contract *rairing courses have beszn dzsigred a
are bein¢ taught to the grcwing aumber of £zderal rerso
who perfcrm surveillance functicns. For +*he A.r TfFcrcs,
+zaining is conducted by 2 gquality assurance ©Iogram coc
rator. The QA Program Cosrdira<or ssrves in a genezal ai
sory cagpaci*y acd 3scnitors the perfocmancz o Zunciiorn
depar+aznt CAE's af+ter thsy «coaplete initial =zainin
tegin pezfcrming surveillance duties. 2AZ candida<es T
tasic training in con%tract law ard adaminis+tration, 3Ju
assurance Jduties and responsibilizies, z2nd an ovaIview ©
the quality assurzance plan . The training responsibilicy %o
Quality Assurance Evalua*ors is placed at the act=ivizty lav
undar Air Fcrce procsdures. Qualizy Assuzancs Evaluators a
identified and <trained before <the contract sclicizatiorn
process tegins .

Fcz the VYavy, (gQualis Assurancs Evaluator manning is
handled by the activity and the training is cacried cut by
the neazest Eagineering Pield Division. The Facilizies
Division (ccde 10) of each NAVFAC 2FD porovides +his training
to naval acstivities irn its geographic area. Training of Navy

QAE's 1is a contrac+ting agent rasponsibility. EFD's also

a provide <echnical sugcer« 2o each ac+ivity during <he s=acte-
? p2n+ ¢f wecrk and quality assurancs dcve;opme“_ DIoCesses.
& The Naval Facilities Enginee 29 Ccmmari has develcred

its c¢wn training manval which describes the specific rclss

& assigned to quality assurance =valuz*ors. This 1nanual is
F known as MC-326.2, "Quali“+y Assuranc2 <Zvaluazors Trainiag

a
Manual" ard is wutilized oy each Enginzering Fi=l3 Divisi

ps
(S

5 ii .%s quality assuzaace =raining prassntazions. Quali<y
-
’ assuranc2 evalua*ors perfora “he <£ollowing dutiss which 2are

Qs

a
lis%ed I3 M0-326.2: [Ref. 42]
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a) Review plans and service contract speciZica-=Zcas
befcre contrac< solicitation;

b) Assist in pre-award surveys;

c) Axtend the pre-tid and pos+-award ccnferences

4) Coordinas tzansfzr of governmen=t furnished srpace,

utilities, equipment and material o th:z contrac<cr;
¢) Prepars quality assuraance plans;

f) Frepare surveillance schedulss, rcperform surveillarnce,
and submit repcits of £iadings

ﬁ g) Review all contractor schedulas and advisz Sezvica
Caontract Manager of acceptabili-y;

h) Assist 1in +*he presparation, or directly fprerare,

goverrment estimates for change orders;

Reccmmend deductions <€or unsatisfactory wock to the

Service Con*rac* Manager;

j) Mcni+ter “he ccntracter's safety practices and repeos

csulcs;

- k) Ccrduct labor standards intscviews as necessary; and

B - mimomceebube e . 2 PUMA S e oy
'l.
_—

1) Conduct surveillance on the contractor's acccmplish-
ment cf reguired corrective chaages.
It shculd be =2mchasized that <his list is rot =xhaus-
tive., 1In spits of an implicit poiicy =ha* quality assuca:zcs
evaluatcrs should be dedicated solely to surveillance func-

]

T Ty

tions, <hey wmay work for functional managers aad perfcs
szveral «cther Juties ir addizion to <their surveillance

rszsponsikilities.

THP R

: Whsx consideczing QAZ responsibiliziss, 1= Is =videns
E that a well oczganizsd <raining cours:z addrzssirng several
; elements cf contract administ-ation is :ssential.

I ar and

additionally, <the ccurs:z @must be presenta2d in a cls
ccncise zaarer using terminoicgy zhat is easily urd
dable Lty *he 1layman . Training iz basic con<rac* law,

administra+icn princigles, cos< 2nd price aralysis, orgazi-

Lg o N ¥]

ation s=ructure, and contract spacificaticns shculd b=
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covered . Ar =2qually important topic which must be Zncludszd

in

in arn quality assurance courses for service confracts i

sta*istical quality assurance. As discusseid ea:lie:, ths
use c¢f statistical saampliag *“echaiques has teen ncated
for ths inspection of ccamercial activitizs s21vice
contracts. It offers sigrnificant advantages over +he 1use 0of
cre hundred percent ipsvecticn and reliance upor cus<omer

complairnts.

Specific =raining in +h2 uss of Milizary S=andari 105D
and randca number taties Is requir=3d. InspsctaTs sacy
hcw *c¢ £crm homcgenovs lot and saample siz:s, esta
istic accep*able quality 1levzals (AQL's), <crsaze on=inly
randcm sampling schecdules, and conduct inspec*ticns. Flnal-y,

inspectors will require instruction ia properly dispcsing of

unacceptatls variances frem required perfc-mance
Statiszical quali« assurance may inztially appear

confusing, Ytu+t a well designed *tr-aining program will csveal
it =0 be a much simgplified and useful apprecach. Randon
sampling will be more effective +han 100 percent inspec+icn
¢r planned sampling techniques and ra2quires <£fewer iaspec-
tors. A ks requiremez: for <effective s=zvice ccntoact
courses i1s the presentation c¢f candom sampliag izns

r d and urderstandabls manner. Diffsc-e
ccurses have been designed withk 211 c¢cf <hese
ts ia a3ind; *he i1mplszasncation of 2 unif

€
correspcncéanc: course cculd fSur<thar facilitats  succassfal
r

QAE <t:zairing.

Ons essen=ial «r=quiresamen: £or an ad=sguate *“raizing
rogzam is sufficient funding o cover ccsts oF providing
necassarcy training t¢ ns=w quali<ty a23s4Tanc: evaliuators acz
field activities. Z2ff2ctive quality assurance preograms to
administer CA service c¢on=racts Will b= cre

sustained cnly when activitiss and claimants idcntify, plan

and budge= for ccmprehensive “c-aining prograas.
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Study otservations revealed that several Navy activi-=ies

have attempted <to <send Quality Assurance Evaluators <C

appropriats <training courses butr Insufficic funéds havs
reverted attaiament of this goal. I+ was cbseczvsi That
on-sits training programs were gen2rally aon-¢xiszent, and

should te iririated +to =nhance the skills and capakilitiss
of Navy Cuality Assurance Evaluators.

D. INTEGBATING RESOURCES TO BUILD A QA PROGRAM

Thus far, <three tasic builiing 9olocks for an effzc=ive
guality assurance crganizaticn have bz=: iscussed. Thsse
are *he cktaining <¢f sufficient personnei, training ct
CAE's, ard funding of inspection resources If any c¢£ +hese
€lements ares inadequate, the guality assurance prcgram 0
support A~76 <contract conversions will bz Jjeopardized.
Fzrhaps the underlying intangible slzmsnt that ¢ies all of
these <=cgether is ccamitment. The ac+ivity Ccomandirng
Officer, the base personnel, <the najor claimants, aad the
various con<racting agerciss will need o form a ccalitica
“0 accuratsly plan ard provide for the proper in:egraticn ct
these tuilding blocks. In ths cass of =he Navy, coofpe ive
attempts are being pu-sued <o bIiang about success ful
contracting cutr .

Tke au+hors fourd wida variations in =zhese efforts.
Formal 3esign arni imrplementatisn of guality assuranca tlarns
kas laggec¢ “he awards of many CA con=rzces and mary cca=ract
inspecticn systems a* Yavy aczivities ace not yet fcconal-
ized. Rardcam sarpling inspection is us2d a% vary f=w Navy
activi=ies that administer sarvicz coxtrZac%s. ScDe r=2ascns
for its infrequent usage are what it ss2ms to be rco compli-
cated and that extragclated d=duc=iocas ara nct yet allcwed
€cr Navy ccntracts utilizing random sampling. Thcss Navy
activities visited telieved that =hs formaszion c¢f a fleld
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contrac+ing system fcr ssrvics contracts +that approxina=ss
<he

efrfectiva,

the organiza*ion £or constructicr contracts will 9 make

administraticn of such contracts more viable and
The size 0f the irspection organizaticrn and “he scgnist-

icaticn ¢f the predesigned quaiity assurancs pla:x

d
the adeguacy of the cverall contract admiristration systen
n

for CA contracts. Adequate stafrfing and a scunc %

plan will l=zad *+c¢ successful surveillaace,

winnirng

eraticn and support c¢f ktoth the contracter

communities that receive servicses. Tars plan wi

ZIite

(9]

i
the use of iaspecticn rs=sourcsas. tiv2 =ch

inspectors and audits of contract adainis<ra<i

achieved, An alternative, less optimal apprcoach is ¢
to be limited by
resources that are available *o <ths activity.

that <this

quality assurance glanaing
It is
Ccption will be the one most of<en cheser £ ac-i
ities dc¢ nc% perforam the nacessary pre-con+ract planzizng and

budgeting fcr the formulaticn of CA contract organizaztichs.
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VI. ORGANIZATIONS FOR A-76 SERVICE CONTRACT MANAGEMEN

A., MANAGEMENT OF SERVICE CONTRACTS AT NAVFAC HEADQUARTERS

. Preceding discussions have set the tone fcr the pra2domi-
nant issue of this chap*ter, the maksup and lccation of
service coatract inspecticn and administration crganiza-
+ions. It is €irst aprropriate *o =xamine the organizatioral
structure for management c¢f service contracts at NAVFAC
headquarters.,

NAVFAC has located managemen+ of sa2cvice ccntract pclicy

tor facility support contracts with the Assis*ant Ccmmander
™
T

for Maintenance and Transportatiorn (code 10). his 2=z alsc

true £or the @panagement of ssrvice con=rac*ts a< the

Eagineezing Pield Civision level, whare a siwmilac

Maintenance Division (codae 10) oversees *he =2voluzicr of

Navy CA =service contrac<ting. Authority for all contracts

(Ccamercial Activitiszs o constructicn) is vesteé 1in =khe

Acquisizicn Capartmant (code 093) 2z bozh h=adquartsres and
cn

EFD levels. A <ypical Enginzering Field Divisicn perforas
+*+ne fcllcewing 1danagement and con<ract duties fo
Ezocuremert: [Ref., 43]

a) Distrituctes ccntracting direc
guidance %c field contract cfifice
b) assists activity contract off

C) cverseas the orera<ion cf activi=y contract offices tc

]

+
(b}
(Y]
Q
ot

‘ ansure the integrity of CA service con+

ctivity requests fc- sols scurce preccurzayents
X and rsfers these to NAVFAC wh2n appropriaza;
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2) acts as -he central point of corn:

-
-

all CA service ccn*«rac+t mat

m2intains a “*echnical library =
*he A-76 frcg

tc customer activitiss;

ran,

28

activi+i in s*atemesnt

assurarnce plan developmen<g

corducts QAE training programs; a

Teviews each ac*ivizy's sta<zment

pcrdirng quality assurancs plans
cita*icn.

By ccmparison, <cverall managemsn-<

ed

Service Conzt

service ccntract prcgram is coaduct

evel Dby the Air Fcrce
(AFSCAG) . Irnt2rmadiate systems ccmparcds
a:rlift Ccmmard (MACQC)

amplifying guidance

or Aic

z2y fpublish o su

Air Fcice tegulatory policies for ser
400-28 and AFR 70-9,

comprehensive

as shown in Apo

Tais management Iis a
Zonal
the

commands

activizs
of

Intermediate

y level when funce

WOTK suitable fcr

systenms
WOTK

activity s<atemsants ¢f

3
)
g

-

73
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<C suppoct
and providss ¢

Fcrcz Logl

T ——

act 1in the

.

echnic

of wozk &nd gquality
nd

=
=

Forcae CA

at <he headquarters

act Advisory Grcup

such 3as the Military

stics Cemmand (AFLQ)
“we poimacy
racts, AFR

{Ref. 44].

ppiemexnt
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as the field activity's Public Works 0Office
i

i1l urndar study, offerirg s=wziking possibilisizs Isz
the future administratica of NAVFAC's service contzacts.

Ferhaps NAVFAC will <consider ths «creaticn of & =z=paczcs

sarvice cen+ract orgarizaticen that is an sxact likensss ot
the one fcr construc+ticrn sinca <+he staff andl =zxpertise o
manage suck a prograa is largeiy ia existencs at NAVFAC

v
hsadquarters, Enginesring Fi=ld Divisions, 3and <hs lazge
Public Wcrks Cenx*ers. Such a naw or-ganizizion weould Zzgu
the estatblizhmznt of field activity ssrvice contrac
*o prcmozte uniformi:y in adaministraticn of a-7
ard estaklizh management contIol o +the servic
Crocess, anl in turn promo=2 NAVFAC's c¢redib
service ccntract nanagsment age<nt.

B. THE ACTIVITY ORGANIZATION STRUCTURE

1. atIc

In the <current A-76 set*ing, m@mest ccmumercial
functicns are related *¢ facilitiss or <supply maragemern
Accordiagly, <hks oftficials who ars -esporsible <fc:r +hzss

areas at ICcst naval activities 272 =ither <he Public Wcrks

Cfficer cr the Supply Officer. Such £uncticns are vital =o
successful accomplishment of the activi+y aissicr, and
fajlure *c¢ przvide tthem in 3 *imely, co3t sifective manze:s
could sezicusly jeopacdize <he op=rating pos=ur:s of zhe
activity. Most functions are curzzntly ceczfcrmed by Zsdzzal
civilians «c¢r nmilitazy personnel, but growing =-snds in
ccntrac+=inrg cut under <th=2 A-76 poliicy signal 3 chandge.

A sampl=2 of <he ifferent <:olz2s pz2rformed 3= a3

*ypical Nevy 2ubliic %Wcrks Depaztment iz as follows:




a)

b)

<)

d)

th
e

he

T

T

Sngineering Division

%) Prepares and Z2visws 4data Zor military cons-zroiuc-
tion ard special projacts progranms;

1) Prcvides design sarvicass aad preIpacfes £l:nz zanid
specificationss

11i) TIate2rfaces with aczchitecrt-znginser cea<=rac+sIs;
and

iv) Provides genzral +*acaaical assistance 0 c=ia2r

command crganiza+ians,

Maintznance Ccntrol Division

1) Feceives and maintains coatzol of WcIk fesqguzs-<s,
facility inspection rsquests, and job crders;

1) Manages a coatirnucus :inspacticn  pregram for all
command facilities;

1i3) Prepares work plans; estinmates manpower and
materials requizemsnts £o- job crdsrs; arnd

iv) Manages the administraczion os maintazance

service ccrntracts.

Housing Divisicr

i) Yanaqes family housing opera-zions;

ii) Arranges inspacticns 2anld maintenzance c¢f family
housing; and

izi) Assists in budget preparaczicas.

Mainterancs Divisicn

) Maintains all facilii<izs; and

1) Acconplishes maint2nance under em2ogancy service
requzsts ¢r specific jeb srders.,

Utili-ies Division

1) Cpsra%e and @ain=aians 21l command utiliziss
eqaicaent ard stzuc-uzss.

o

g1
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This preakou+ of Puprlilic Wcrks Departmen

€as subjec* =¢ CA c¢cost s=udiss: maintenznce, util-

ities, and transportaticn operations. at aaav  Navy
i

ivi<les, such cost studies are in progress

Ar important st2d i1 th2 a-76 sacvics ctntrace
psocess is +th2 choic: ¢f a2 suizabls o-ganizazionzl =tZuc
T2 manage th2 activity's contract adminis%ration resgcnsi-
tilities., NAVFAC has lef: the choics of the size, lccat
and professional skill capabilitiess for +hi
ticn tc the discreticn of th2 activity Co
sked *o prcvide sucveillancs si
€ 10t bean given sufficisznt Zfunds cr
urces =0 manages CA con=rac=s. Beior C
Qfficer rtuilds such an organizazion, 22 should be infcrmed
of <hcse fac*ors which should influsnce iis dssign.
Traditional wecrck planning, contzol and pest perffceo-
mance inspection of Public Works maintsrance andéd s

cparaticns have

n

eern rarformeld by the Main=znancs (cn*:o
p o

b
Divisiocn (MCD) of the Public #orZks Deparzasn=
ie

mate *ime and mazeri

'ﬂ

fcrmarce s3=anadaris. I
DI

(f)

itas t¢  veriily

(4]
hY
9
Q
(L)}
L]
D
3
W
—d
n
(9]
O
=
’1”
w
< 0
ot
[
o
'_.J

.l
i3
)]
(B

a ities management, inspectic
teen azsigned tc Maintenance <ontrs
1y

res ¢ ccntracts Iaspec+ed  include cusmcoiial

Ll
n
-

‘3

ouads gzaint=2nancs, r©3fuse collection, ani
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housing facilities main+*tenance. 3
bility is shared betweer MCD inid2c:ocs Tanss

when +he vclume of <ccn*rac<ed s=zIv:

ct

cantly. This shared responsibilizy

tz2pcus CA ccntrac+t admizistra<icn

Eeliance upcn base cus=omezs =2 pooviis ceguizad
surveillarce is no* always a =suitabl: practice. Tharz is

u
always & danger that customers 2
tcz's rcle will exezciss impii=ad oo zppace
dzaling with the ccntrac:cr. Co

thorized changes in scop

1)

o
disputss and litigatica; thes
men

e
€ests ¢£ either the government or <the ¢ hera
custcmer survelillance @methods are used In a way tha=
ccntract performance standards are ultimately reis=d, +*“hen
relief will generally be provided <+¢ <hs contractoar ander A
changes cr disputes [fprocsss. A surveillancs <sys*tem vwhich
depends hL=avily upon customer observation of a contrac+cr is
not desirakle for use iz the CA service «ccntract quality

assurance precess. {[Ref. 42]
Increasing werk volumes a<<zibuzabls <2 service
contract ccaversions nake 2staplishment o©f c¢cen+salized
Service contract manpagement c~rgasizaticns advan=ag
successtful CA coa*racting. Such orgaaiza=ions arce €
dis<inct station divisions, &c* as ks=y moni-ors of

con“racstcr activisy, and will ©probably be located wizkin

n

Public Wcrks or Supply D=par-=m2n=s. The CA ccntcact lnspsc-
=crs in such divisicrns possess a wide Zaange of =z=schrnical
skills sc that full con=ract suarvsillancs c¢an be prc

Trangement eanhancss mapagement ccntocl aand main*tains

a
in«egri-y iz the contract precess.

If a <c2nzralized orgJanization (witzh 211 JAZ's
werking urdsr ons gualiity issurance @manager) 1s act a%tsi-
nablie, then other 1z3ss optidal osrgariza<ticn a&arrang=dents




€éxist. These are illustrated and explained in
through G.4 3in Apperdix G. Thase figures s
| Facility Support Con<ract Cffice can adaminis<er
-,

contracts of a facilities nature, b2ing locate

may wcrk in the propcsed cen*ral organizacicn,
for functicral divisicn managers. [Ref. 45])

4. ks Mavy Ssrvice Conrrack danags:

'(I)

A key piayer in NAVFAC's servics con:rac

the Service Contract Manager (SCM), <+he heal T=
¢t +he activity's gquality assurance <c2am. H
described as follows: ([Ref. 28]

The Service Contract Manager is <tcthat person wi
responsibpility for day-to~-day malagemement

5 assistirng in the p;epafa+lon of the stat tenent

. Post "award rasponsibilities  ace <0 _ensur

[y

surve¢llanco is conducted, anda documentad, that
work g iles are ua¢n*a1n=a1 an
pC ope. y _coordinated with <he

O

and make a recommeadazicn o
Resident- Ctt1c='-*n Charge <o issus a change;
contractor is, having g*oblem~ the SCM anus=
ragu;:ed. acticn to’': de

must cocrdinate thése met

The qual_.y aSSUrance gzam p-ovides ta

®

pc;formance. C
respensibility fo* this progranm.

his individual wmay be eizhez 2an Engd

Division assetrt ¢r mayv ke cn the £ield

Eossesses an apgropriate levsl oI C o]

SCY is skilled :Ia tle nse of s+tazistical qu

and is a2tle *¢ plan and manage rando amp
!

a
He pzZcbatkly has 3 public -2la<icns zol:. Na

l;
L
E‘_
:
"
b
i

!

a
subdivisicn of the PWL Maintenance Control Divisior. CAZ's
W

(e

-

PT

service ccatract. Frior to awazd h2 is rasponsi

| the gcve-nmen* estipmate, ., and the surveli ;;ance

-
-

contract runs_  smocthly and is propsarly managed, i

-

Ccontzact Nanagcr wita -ggorna:;on orn the contraciox
SCM has =echnicil and s c

rate divisicn of the Fublic Works Depar<tment (EWD) or 25

T ma2y werk

28}
5]
O
Q
]
n
n
"
[

m
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o
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ct
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ot
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hat
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e
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con+zact

that work crinra are

ffic2r-in-Chara=. <

change c¢rders ars rrequired, +=a2_SCM npus+t Dr2C3ss then
>

e 2
pip tas

Teccmasnd

nt=-0£fficer-in- CHa ge in
ters 1rvolv1n qual*tx, tine, money, or sa2fsty, ard

ters Wwith =thne centrag¢ctorT the
contract *pec1al*s +, and tha Resident-0fficzr-in-Chargs.
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€ither 1nilira:y officers or civilians. For “he Air Fcoces,
this player is known as <the Quality Assurance Evalua=oro
Program Cccrdinator; the major differsncs betweern Air fozce
and Navy 1<rcles is that the SCM has supervisory zCesgeaszi-

tility cver QAE's, whilz “hs QAZ Program Coordina“~cr coss-

1
esses advisory rasponsibili<y only.

5. A cChoics Qf  t¢ertralized or  Dzgcznzzalizad
€rgapizazions

In creating th2 CA service ccntrac=T 1

a a
rizaticn, =several alternatives may b=z cons:id
m

from decentralized tc centralized <formacs. gontr2lized
organization has already been discussed; the Service
Contract Manager is complately i1 chargs of this <ype of
structure. Contract specialis+s aand dquality assurance
personnel report to <+the SCHM who usually i1s & divisicn head
reporting tc the activity Public dWcrks Officsr or Suprply

Cfficer.

At the cther extreme, <th2 SCM is a s<2ff aivisor
with partial supervisory resgponsibility over iaspectors,
with all quali+ty assurance personnel bsing assign=zd %o func-
tional department managers. Tae SCM may fipd it 4ifficul: +o
mandats specific detailed procedures <o oe follewed in
executing the surveillance prcgranm, with the possikle lcss
of maragement controli being mecst prcacunced ander +his

schene.

Cther variaticrs might iccate <the <coOntract 2anagsr
withir cther iivisions. For zxaample, he may -epoz= *c <zhe
activity's Main<:a2nance Control Dizec=or. Tasrs may also be
mcre than one SCM marager £or an achivi<y. Finally, ail

v
func+icnal division heads, given the pro amourn= and level
o

[} I o]
®
s

cf trairinag, could cenceivahly bpeco Service Ccn+tracs

Managers .




The Air Force utilizss =th: Zollowing CA c¢HnTrTaZ

[

management structure. All Quality Assurance Evaluators ao

assigned to functional nanagers and are assistsz in %heic
duties tky <+he QAE ‘Fregram Ccordinatorz, an 2xpert in <he
field of service contract surveillance. QAE's a
esigra+ted in writing, and a candidate's fizal zppro
decided by *he installazion commandar. Training and sur
lance of GAE activities is handla=d by “he QA procgzam c
nator, Lccation of *he qualizy acsuraace orjaniza=i
decz2rntralized pursuart *o policy stazad in AFR 70-9. 3cm
Air Force ac*tivities formerly utilizesd cerntralizsd CAZ <-ga-
nizaticns; the authcos' conversation with Air Fsrc? sources
revealed “hat such organizaticns 120 longer exis=.

Nc Navy policy exists +that mardazes =2ither dacen-
zralizsd or cen-<ralized organizeziorns. A< lar-ger Public
Works Centers, tr2nds seem %o iIadica“e that centralized

e
“ypes ¢€ crganizations manage <ta2 adaiaistrztion of service
contrac=s., Withirn Fublic Wozks Departmen*s, either <yre of
organiza+icn may be found. Based on <the small san

“aken, 1larger Public Werks Depar:zments propoably loca%te all

QAZ ascse+s and +the S=2rvice Contract Managser within zhe

Maintenance Control Tivision.

Centralizaticn o¢f QAE assets is desirable £or
sevaral reasoens. One is < ha< =2ff=2ctive ccn:iract mnaragement
con=zcl st be estaklishzd. Irnspectors placed under func-
tionral maragers may havs li<<le or 20 ailegiance <o main-
taining <te integri<y cof the =servic: ccnsira

a d

may nct te able to cernform with st
There at€ r©c guarantees <*“hat Quali<y JAssurancsz Eval
w

ill ke dedicated strictly <o pecioraan
1

Thas, ocverall integrity of the sscovi c cC=2ss 1ay
ke sacrificed whire the =surveillance -esponsibiiitcy accrues
=c 2 functicnal division nead. Werk ordering inputs zay nox
k2 xept distinct f£roa woz-k cutpus vzrifiZcatio cesszs rorc

tae ccn<zact, leading o0 possipl2 coarfiicts £ in+:2rCest.

86
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- Special gualities of the Service Contrac=t Manzjac
éﬁ ware described earlier. His <cesponsibility for grewiag
L‘ numbers of A-76 servics contracts makes 1% neczssary %92
| arpoint tim as a division head.
EF The mos<t important r£2&s0onL rot <o loca<= LAE
} perscnnel wunder functional managzment is o precluds ctiae
- icradvertant communication of inzalid implisd contractual
Tl authority *tc the service cecntractor. Air Force limita<icns
on QAE zclées are spelled out as follcws: (Ref. 38)
{ 2) CAE's will not clarify, intarpret ¢ infsr lzsgal
i‘ interpretations of coa*ract scop2 oI inztern+%:
b) QAE's will not give directicn to con+<ractor =2mployecss;
c) QAE's will not <nter into unau*hor-ized con<ract agrze-
ments (including modificatioas) ;

d) QAE's will not raquire work *o be done that is zo=
specifically called fcr in the contract; and

e) QAE's will not authorize expsnditures of funds.
. These actions ace the responsibility of <hs ccgii-
zant contracting agent. In a centralized staffing ar-ange-
ment, the SCM can readily identify and ascesrtain the ac4iczns
cf +the Quality Assurance Evalua=ors via daily inspac+tion
reports. The SCM willi be wmore successful in proviiin
trairing for QAE's and assisting 1z =zheir professional s<lf
devalcpaent. The CQualis Assuranc2 Evalaa*o-s can  acc2
readily avail themselves of con=zract administration issis-
tance and coopérate =0 establish ixtsgri= in thz Cj}
contrac:t prccess.

Functional managsrs wmay oppose this cerntralize

inspecticn c¢-ganizaticn conc2p: o2 the groinds =ha
will 1lose direct «ccntrol c¢f —their operaticns. Thay o

a
strongly telieve th the quality assurance func<eien is ar
2

a<t
inhsrent responsibility of their organizaticn, =2né zha+
w

M

cutside centralizedi depactmen* should interiar

assigned missions,
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Cre distinet obpenszfit ra2sultiang fzom a centralizzd
arrangement is easier tracking and budgeting for =<he Zulil
costs Of service contract administration. Such costs may b2

a
more difficult tc idertify for d=cen<ralized organizazic:ns.

An area c¢f uncsctainty ia <h lize
crganizaticrn ipvolves Jjob gualifica=zioas £o:- QAE's Who
inspect uniqu2 tachnicai CA fuanctions. In the Pubiic Works
ervircnment, “his issue might pertain =o inspecticn c¢f u«il-
i«ies and transportation equipment sscvice contracts. The
activity must Dbalance its choice bewween rzaquirsmsnts Zor
specialized inspacticn skills aand gsan2ral knowlizdge 02 =zhe
achnical area,

6. GAQ Exaamires DOD Managemsn:t Control c¢f Sesrvics

Two recent General Accounting 0ffice reports which
examined and criticized existing <fesdaral agency adminis-zra-
tion o0f facility service contracts 1lend <zedsnce tc zaz
establishm2nt of centralized inspecticn organizazicrts.

A rsport entitlad “Bettar Management Nezded in DOD
to Prevent Fraudulsnt ard Ecroneous Contrzct Payments o
Reduce Real Property Maintenance Costs" of 9 Januarzy 1980

unccversd ssveral irpstances cf overpayments <%0 contrac+4crs

where work was either not performed or found o be unsatis-
factory. GAO pcinted out a lack cf effective inspscticn
procedur<es and internal managsment ccritcls, Tnspec=or
rzzports wer< ofta3n errcneous and unrsiiabls. GAO cailed <=:
independent audits oI each insoacuoz's perLcraancsa.

Spacific GAC cc-iticisms were: [Ref. 46

a) work perfcrmed wias no= billed iz accordanca With
ccntract provisions;
b) infezicr werk was acceptad;
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c) l:=ss expensive materials wsr= substituted fc:o <hcese
specified in <«hke contract; ard
d) scme work was paid for more <han once.

t
m
AV
n

Scme SAO0 reccmaendations for iap-ovements ws
follows: [Ref. U46]
a) ensure that activities provide sufficient =

=
s
o
[
(4]
0
(0]
i

adequately trained contrac% inspscTors;

b) require that rcutin2 indspzandent tes%*s of =zach inspac-
tcr's work be rade;

C) =snsure “tnat tte propcsed work iz ad=zquactely pil
befcre con*ract award and that coatract specifica+icas
are clear and arppropriats;

d) ccntinue +to devecte a portion of internal audit eficr+
t¢ local procurement activitias; arnd

2) rz=quire that detailed iaspection r=zcords, irncluding
measurements and calculations, be @main+tained in
Ssugpctort of contract payments.

These recommendations might be better attaina2d with

W

a centralized CA contract nmanagmecent o-ganizaticrh. Th
Naticnal Aeronauzics and Space Administration was criticized
by GAC £cr «certain iradequaciss in iz ccutIact management
procedures in a 21 Octecber 1980 -eporc+*. Specific findirgs
included: (Ref. 47]

a) a centractor was working without approvaed weork crders;

b) guesticnable reimbursements occurrsd <£92r +he contrac-
tor's wrk;

c) ccntract funds wer2 increased bsfors *he need was
justified; and

d) scme ccntracting officers had 2 gsreral a<:tizu

small dollar wvalue <contricts were nLOT WOrLT

adecuat2 attention.
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Again, suck problems aight pe a €
cantralized mcde of centract surveillance and a
o)

tion, Bcth <rerports emphasizz <he importance

orgarizaticn. The ac*ivity may obtain the right number of

inspactors, propsrly train them, and =hen gair znoth:ung 1f i<

>

does nct jcin <these professionals as a unified tzan %o
handle newly acquired surveillance =r2sponsib.l:-ies. Tha
Northern Divisicn ¢ <th= Maval Facilitiss =ngirnszering
Command (NGRTHDIV) is inves<=igating al=ernative s<ruc+ural

arrangsmsnts (devicted in Appendix G) arnd ha
activities tc provids opiniocns pertinsnt <o <his crgarniza-
tional issue, [Ref. 45] As stazsd eaclier, no maadatcry
NAVFAC pclicy has been established. A wide divergence in
attitudes and motivaticas at various Navy ac+ivities aay b2
r2ascn tc¢ r2frzain €frca @manda<ing a specirfic policy.
Immediate dialogue on the issue at 00D policy-making levels
may helg tc 2stablieh standardized CA iaspection crgariza-
£ion guidelines.

Cther advantages c¢f centraliza2d inspzction are mc:ce

o}

careful assessmnents ¢f propesed cha cur-ernt worklead

(&)
[Vo]
W

and incre¢ased flexibility to adap<

ts O
)

inspec+~r autonomy will allcw th= QA

ities and choose appropriate survsilla
In decerntralized organizatzion

ceastricted in exercisiag such £lsxibili<y and theiz sched-

ules may be bas=d or thz personal wai

manager. Cne primary cbjsctive o

forma+ is t¢ Jrant ke inspectors proper rCesrvonsibilicy and

ccrrrcl.




N 7. A csummazay cf Adyartages apd Disadvanragzs 22
Ceptralizaticn
Eased on the preceding discussion. *he ccmpacative

advantages and disadvantages of a <c¢=2atralized crganization

are presented:

a) Advantages:

i) MYore effective and reirable managemen= ccrtrol
mechanisms can be insti-ut2d by <+he Service
Con*tract Yanager o) 2stablish con=trac*
intagrity.

ii) Allegiance of Qualict Assurance Evealuators is

€livezed

v
obzained in ensuring tha<t servicss are 3
as required by <hs cecn+troac-. No dilu
inspector =motivaticn <results by p

inspector undez functional area manag v
10t appreciate %the nuances of con*ract surveil

1 lance.
f' ' iii) Ulzimate inspection <costs may be la2ss with
centralized organizations.
iv) Canctralized diviszions may promc*2 & dgreater
sense of rrofessionalism among Quali<y Assurance
‘l Evaluators. Statistical guali=-y assurancs tech-

4]

niques and contract admiaistration grccedurs

are mastared by 2ach insp2c=oz through constan

ot

cooperaticn arnd interface with the SCH.

The contractor's in%tarzsts are b

a cantralized organization; iines of a

ace more visible and undess+tz2ndable.

Cppczcunitises for mismarnagemen

£ fraud should be lessesnad.

By «c¢reazing a cen+traiized org za

activity more readily assigns a proper pricrity
a a 2

+o management of CA cone:
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ment exist. Training can be casily s

b) Dizadvantages

g1

b

)

.J.

[

Earl

a neEw ¢ccn*:

servics

ccaz

ccmmands.

czn*tralized

€ s=

managed. Th2 SCM will be able o kstisr assess
the necessary requirements for- cach insgec*or's
celf davelopment.

Certain CA £funczions may reguirs <+*echnical

expertise that 1s not avallasle in +he existing
QAE rasotrces. By not placing the surveillarpcs
for +these und2r fuactional marnager contrcl, werk
perfcrmance mey bDe jeopardiz=ad.

Punc+ional wmanager objec=icas mwmus< be dealt

vwith. These might be a pesrceived Iack of
control that <roesult frzom the inebiliwy o deal
with contractors in a face-to-fac=s rela<ionship.
They could also feel that centralized inspector
organizations will be largely dinsensitive +o
special ccncerns. The 224 C-asulzs of such appre-

h2nsion may be refusal T¢ ccoperate with thsz
inspec*icn crcganizacion and the ¢o
d= small naval activities, zhe C
centralized divisicn wmay sxce=ed <ae ¢ o
placing each inspac=or unda2z furnc<ional division
heads.

ier study discussion examined the feasibility of
act agency crganizatiocn structures ¢z +the C
racts that irncludes Navy ia+<:sraediate and <ield
If <hese ac=ivitiss =2mbrace th

service ccntract divisiorns, the Navy will heave

sp closer to its creation.
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Use of «c¢entralized organizations will be 2dvzoc-z2-
geous shculd an activity cheose to use largs Base Cp=rat:ing
Suppcrt type contract solicitatiors. Tke activity may 2113cC
desire t¢ fcrm quality assurarnce tzams for specific con*-acs
types which exhilkit a combination c¢r both decen<ralizzd anid

centralized formats.

C. JCB SERIES DESCRIFTORS FOR SERVICE CONTRACT MANAGERS

This study has carefully jzscribed

3

‘g

r

O

O 0
m

buildirng a successful centract gqualit assurarnce
tion at +the field 1level, =2mphasiziagy <he fozpa+icn of a
separats division tc manage the administsation of a

number cf A-76 CA service con+tracts. This occurs af
activity defines, es<imazes, and budgets perscrael reguicz-
men+<s “*¢c carry out the r[perfcrmancs ¢ sach co
quality assurancs plan. This procass will bs 2an ongecirng cne

as incrzasing CA contracting occurs.

During *his procsess, the activity needs o detftine anid
detz2rmzine skill and knowledge requirzments for +hat person

h
who may frcve *+< be amcst crtucial 1n successfully tanaaging
the practical igpla2uentazion of CA s=2rvice contra

Sercvice Ccn=ract Manager.

A descripticn ¢f =zae Naval Facilitiss GEuginee-ing
Command requireasnts for this persen was praesen+ed irn =hs
pcecediag section. Scme addi+iospal Zz2quireman=3z of the 3CH

are discussed.

A quali-<y cc¢n*=-cl manager aust b2 aols 2 Ia
and prspare plans tn me3= long Taags jualiisy co q
establizaing realistic objectives. He zaudi=s <he eZfective-
ness of 1in-hous2 juality c¢cntzol procedures and st c
delivezed servicss ¢ measure guality. H& aust ke 2
analyze and interprev records resuatiag f-om a2 guality assu-
r3ince prcgram, and te able to quizckly diispose 92f 1

partainiag to desizctive perfonraanca.
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He svelops

inspecticrs &and for cc¢llection, tabulation, ané ¢
rasults tc proper authecrities. Hz assis<s in

quality ccn+rol “=2chrigues utilized Dbv poten+ial

standari procedures for <rcandom saTplLns

epc
a

. -—
sugrcilezIs.

He conducts quality assurance training courses. He main%aias
cognizance c¢f all ccrrent industrial quality cornzrol s:tan-
dards, and my research and develop new gquality assuranca
tschniques. ([Ref. 30]

Mcst Fulblic Wdorks Commercial Activities Zalil inwc cns ¢f
fcur ganperal categories. Service Con=rac% Masnagers should
have general knowledge of these categories which arz:

a) General Housekeeping Sarvicses
i) Custodial services;
ii) Refuse servicss; and
iii) Grournds maintenance services.
b) Building and Maintenance Sevices:
i) Housing raintenance services;and
Z3) Industrial facil: main<enance servicas.
c) Transporta<tion Equipment Op2rations ard Mairntenaxnce
services; and
d) U+=iliciss Opeczations ari Maintenaace sezvices.

sezv
When furnctions aze placed under cos< study,
indicate the technical and managerial skill o]
ct Service Cortract Managz:rs aad Quali-y
Evaluators Pcssible job seriss descipters for
Con%ract Manager will be exploreé which a
nical an managsrial capabilizies requirzd for
tza+ acztivity positica. Specilic j2b s3arias issc

Wagqa Grzde classifications fcr Qualirz;

Y
will nct te =valuated ir =hae +th2sis Jue =¢c zhe 4:
o)

activity rfsquirements for thess posi+i
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The primary considerazion in choosin
Evaluatcrs is dstermining if ther
requirement for actual +rade or craft
inspecticn cduties requires that QAZ's be
work, ther a Wage Grads classification is <Tszjuir=i.
Ctherwise, a General Schsduls job desc t
Civiliar personnel offices acz @most gu
mine tne classificaticns and grades <for
impera-ivs that <he ac+tivity cazsfully d4=2finz Zirnsozction
s

so that an ARccurite a

n

WOIK Ir=quirsmern< c
#2chnical and @managerial skills «can be deztzrminszd. Thes
will ke *h2 basis cf *h= pcsition descrip=tisn <hat will be
used to evaluate the qualifications aad prior experiszncs ¢
a precspective QAE candida-e. Th2 Service Cerntract Maragsr
shculd be involved in +he ini=zial screening of su

datzas.

when ths Service Cen“ract Manager rzcle was

by NAVFAC, it was recommended that thi

sifed undsr the G65-1102 series, Con*ract Spscialiist. This
series primacily invelves <ae <zsvisew and con=zcl over
con<racTts =¢ prewa2ct th2 goverraznt's interas+t  baszed ucern
tusiness, financial, and legal standpoinzs. This sezies iz
suizakle if <he activity desires grza*ta3r emphais <o pain-
“aining *he in<eqgrity ¢f its service cojntracts., It dces o=
addzess technical kncwledgs zzjuir2msnts which may be neczs-
sarty t¢ managa diverse tygp2s c¢f indus=zial fuancticnas.

T n
s2ries, Ccnstructicn Control Iaspactcer. a2DIr=3&nTaTive
fancticns ¢ thiszs classifica<icn arc: lis==d: [Ref. 43)

b) attenls pr=-bid and pra-consIoncticn ConfeRIsEnTsEs;

c) suctifvises conduct 0f size zuzvays;,

\NW)
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d) assists in develcpment ¢ spacifications;

e) interfaces with contractors; <furnishes <cequicemer+:s
£cr ceastruction schzaduling, progress cCepcriing,
safsty measures, vage and hcur law requiremsnts;

f) observes and identifies all stages of ccrns=zZuc<icr,
and takes acticn to ccrrect problems;

. g) reviews ccntractor inspaction syst2ms and advises of
nscessary corrections;

h) Zinvestigates and processes chang= orderss and

l) interfaces with local agenciss and authoritiss duriag
ccnstruction.

The GS-809 series places significant emphasis c¢o tech-
nical skill requirements, scme =mphasis on knowledge of
contracting skills, and minimal emphasis on managerial carpa-
kilities. This position has been used with success for
suparviscry coastruc+ion inspecticn positions. It would bs
most sui*akle for gquality assurance specialis*s cor for
Sarvice Contract Managers who will be responsible fer
surveillance of maintenance construction service ccntracts.

Ancther series is the GS-810 Facilities ©Engin2ering
Manager. I+t covers duties in the areas c¢f investigatiorns

and surveys, planaing and design, cons%ructiosn, research,
and facilities engineering management. Generally speakirg,
the GS-810 series does not reflsct a substantial requirement
fer dirsctive or sugervisory control and may no% be a mcst
suitatle chcice. It also lacks a raquirsment for gaeneral
krowledge of ccniract administraticn procedures. [Ref. 49]

Another al+ternative is the GS-1640, seciss, Facilitia

in

Yanager, wlkich =reflects a requirem=an: for broad technical
knowledge cf operating capabilities and maint2ranc2 require-
ments for ar activitiy's various types of physical rlant and
squipmpent. Cez<ain specific elemeats of jc> perfecrmance
include maintenaace program planning, financizl planning ani

contrcl, and facili+ies reguirements planning. This posi-
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tiont's <shcrtcoming 1is <that i« omits & orszquiramen< Zco
g2neral knowledge of contract procedurss. {[Ref. 50]
All series discussed *hus £far lack a rcegquiremen~ fcc

kaowledge 3in on2 area that is impor=ant fcr the <fuzurs
develorment c¢f CA service ccntracting, kncwlsdge cf statis-
tical gquality assurance <*eochniques. This has nct been
menticned in the preceding jcb series alzhough it is =ssen-
tial if new sampling Ziaspection systams rscommend2d by A-76

pclicy are *o be irzgplemented.
4 jck series that aight best in

t
o

gra*e <tThe areas of
quality assurance, contract adminis<ra<iom kncwledge, =&rnd
limited teckrnical ard maragerial =2xpertise is <the GS-1510
series, Quality Assurance Inspactor. I+ addiresses +he
design ard administration of quality assurance systems that
inveclve acnitoring, corntrolling and maintaining quality ani
z2liabilizy for delivered goods aand services. Specific job
elemernts include:

a) Review of *he centractor's parforaacce,

b) review and accegtance of contractor quality control
systens,

c) inspection of delivered services +*o verify a ccntrac-
tor's stated quality cf services,

d) use ¢f random sampling techniques in ssrvice coniract
surveillance,

2) summarizatior and analysis of -ssul%s of inspecticns
of services, ard

f) rasclution of ccentractor quality p-oblzas.

[}
)
ot
n

The Air Porce has utilized +he GS-1910 s2ries fo
he

m
[N

o

(8]

m

[l
[

h

Quality Assurance Prcgram Coordinator positicns at +h
activity level. The coordinator coaducts trainzing

r.
‘,‘.
jo]

functional quali:y assurance evaluators arnd alsoc as

=
~

(43

si
the statement of work and guality assurance plan davs lop €n
surarnc

w

processes, He conducets audizs of cngoiag guality as
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19
activity centracts., He may participate in progress meetings
that are h=21d with ccntractors. Working in conjuncticn wi<a

aad gquality cortrol procedures <for all Air PFcrce £i:z:l

ccgnizant ccntract administrators as well as the functiornal
area's Cualicty Assurance Evaluator, he is a vizal part of
the activity's service contract program. The Navy Service
Contract Manager Jould perform essentially the same rcles,
except that this role is expanded to include direc+t supervi-
sion cf CAE's.

Use cf the GS-1910 s2ries is rscommendzd as ths mcs*
suitakle pcsition descripticn for Service Cern+rac*t Managers.
Additional training in contract administration [fprecedures
may ke required, but this can be easily accomcdated by
sanding the SCY to a conzracting school (such as the Civil
Engineer Ccrps Officers School at Port Hueneme, California.)
This position is orerational in nature, and caquizes a
verking kncwledge of various statistical quality assurance
techkniques. It is urlikely any of the previously mentionad
Job series will enable the activity to secure a manager'with
this specialized background. An industrial engireerirg tack-
grourd for prospective SCM candida<es is also reccmmended.

The rest of the inspectiocn orjganizatiom can supplement
ard augment the general kanowledge hneld by <+he Service
Contract Manager. cuality Assurance Evaluatcrs should
possess special skills ia carpentry, utility -equipmernt,
trapsportation vehicle equipment and o+her specialized sk:ll
zequirements. Based on preceding discussions oI organiza-
tioral issues, the hiring of contract specialists may be

ated. Such skill acd “achnical Kknowlsdge raquire-
a2n<s will be influenced by <he siz2 of a rnaval activiwy,

lexity, and the number of service contiracts that are
teing performed. It wmay ke necessary t¢ hire statis<ical
specialists at either in“ermediate or <+op level commands so
<hat cngcing review and improvement of statistical sycveil-
lance metkcds can be car-ried cux.

98




.~ o o Rt e R T Nl o
PR S JE SR It i) ke . . e W T T TR i) ' n i e Bi it Bt Sy 2

Activities must accurately determine the qualifaica+icns
cf the Sevice Corntract Manager, especially if <hey &la2ct =0
form a centralized service contract majagemen= crganiza=icn.
The abkility +to successfully execute Commercial Activi<ies
will ke +*ied to the skills of the SCM and his organiza+io:s.

D. SUMMARBY

This chapter has examined several issues that Telzate *oc
1¢ creation of an inspection orgaaizaction Zcr the =
contrac+ts trat resul+t f-om OMB Circular A-76 impl

The Navy field activity that receives services bkas <th
r3spensikility fer <asuring proper corn<ract adn

by precviding on-site surveillance resources.

The activity must fcllow a sequznca of actions tha% lead
<0 the creation of an onsite inspection c¢rganizatica. It
must first estimate hcw many inspectors it will need, makin
Flans ¢c¢ kire additional inspsctors or uzilize existing
Eerscrnel resources.

It aust ensure that a training program is established
which aduca*tes <*he inspectors in quality assurance proce-

dur2s and furthers thteir knowledge in contract administra-
+ion grincirles. It pus* secure funding f£cr +“his effcrt.
The activity wmust chcose the organization <fcrma<t “ha%

kest suits its surveillance aeeds. Altiacugh reseazch
suggests that a centralized format i1s preferable, the
activity may elect <«c place iaspectors under functicral
menagers. Either system amust £fer sufficisnt @managemen*

contrcl to csasure that contractual integrity is astatlished.

Fically, bas=2d upcn the type of contracts to be awardel,
an activity must define knowledge and skill -s:gquireaments for
~he (Cuality Assurance EvaluatcrIs and S2rvice Ccr*rac-
Managers. The SCM pcsition is vizally impor<ant, and a mos*
capatle individual  with trainicg in s=atistical aquali=wy

contrcl techniques is required.
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With a proper integration of 2ach of <+hese ac=zivizies,
Navy ac+ivities can expect tc be in control of the evcluticn
and rproper implementaticn of OMB Circular aA-76.
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VII. BECOHHENDATICNS

NPROVEMENTS IN CA CONTRACT
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A. IBBPRCVEMENTS IN STATISTICAL QUALITY ASSURANCE

It is evident thart gquality assurance <wechrigues 3re
useful and teneficial in the CA sezvice <contract procsss,

promcting fairness and =2quity %2 all corncerned par+*ies when
usad progerifye. These techrniques should wultimately reducs
contract ccsts tc the goverrment and coatrac+toers, ang lead
to mcre reliable assessment and documentation of service
contract quality. Statistical Quali=y Ccn%trol (SQC) appli-
caticns will be limited only by the c-eativiry ard imagina-
tion ¢f those who use them.

h
quality assurance prccess are offered.A formal working ranel

D

Accordingly, the following reacommendations f£or

ct

cf DOD cfficials should b2 organizzd to review the different
statistical quality assurance metkods +hat are either Leing
tilized c¢r being studied. Accurate, reliabie inforaation
that examines +the merits and veaknesses of acceptance and
estimaticn sampling frocasses shculd b2 made available to
this rpanel. Perhaps an independent, unkiased, quality
coptrcl expext should be inciuded on this pesnel +oc ansure

(o1}

'
ot

that <cach wmember [properly undsrstaads +he vali y and

application of statistical gquality assurance *c CA service

contracts. The authcers belisve tha+t any confusion amceng
various COD CA manacement cfficials concerning SQC *=zchri-
{1 ques can be eliainated by properly az2d accurately stating
ﬁ! which cf these can be used in ongoizg A-76 contracts.

A ccst-tenefit ard risk analysis may b= ccnduczed to
examine which of the two sampling processes are mcre agpro-
priate fcr CA quality assurance. Fix2d Dbudgezary £funding

v (i Baisaad et}
A li MR
PR . . .

A S « .

101

-
A
St
PR

VP Y AT iy P T A G T S I Y i N U L S R SRS alm®a';etataia o




amounts fcr CA ccntract administration may have significaxn+*
influence in the determinaticn of which standard sys=zm
should ke adoptad.

B. IMPRCVEMENTS IN ADMINISTERING EXTRAPOLATED DEDUCTIONS

A unifcrm policy should also be z2dopted for the extrapo-
lated deductions process. As was observed earlier, the Air
Force does nct 3Jeduct for defacts when these ars .&ss than
+he reject rumber at the specified accsprable gquality lzvel
(AQL) . New NAVFAC pclicy, if adoptad, would call for Jdeduc-
tioas for all observed defects and liquidated damages sex as
a percentage of the value of each observed defective work
item. Curzent Air Fcrce and proposed NAVFPAC policy would
implement extrapoclated deductions from samples to lcts waen
specified ACL's are exceeded.

The authors believe that +*he NAVPAC policy shculd be
adopted. It is more realistic, providing more enforcement
powar in the long range evolution of CA service con*trac+irng.
I+ may also be more defensibla in subsequent GAO a2nd cther
DOD audiws of each agency's CA contract administratior
efforts. The previously mentioned DOD A~76 working pacel
that studies samrling techniques should be tasked to resolve
this divergence in administra<icn policy.

The authors reccuomend an immediate resolution of this
issue tc allcw the preseatation <o its coniractor ccmmurnicy
cf cne unifcrm DCD CA policy conceraning comtract deducticns
and inspection. Failure =0 do so will hinder optimal perior-
mance c¢f gcvernment survaillance, and possikly cause it zo
tecome ineffective.
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- C. INERCVEMENTS IN ESTIMATING INSPECTION RESOURCES

The firs+t+ major issue <*hat was «covered in +his =<2opic

actea was tle prcper estimation of contract adminis+«cation

ok resources, particularly <the Jd2tsrmination o0f <ths -=guized
ﬁ; nuaber c¢f Quality Assurance Zvaluatorcs. If a pclicy 1is
) adopted that at<«2mpts to correlate <he number of rcsquiced
irspectors with the rumber of contracts, their dollar value,

or the number of positions being convarted, <h=2n a ccmpre-

hensive study shculd be underztaken 5€ A-76 resourc2 expendi-

tures by all federal agenciss and activities =o
the develcgzent ©f an estima+ing wmodsl. All facs*s <c¢r Ca
service ccrtract adrminist-a<tion r2sources consumed £for the
past five tc <tex years will need to be carefully examined;
such a large inclusive Jata base will be +h= mcst reliakle
means of kuilding +his model; howevar, the cos* and <:.me
requirements for its Jevealopment may b= prohibitive,

The authors recoammend a much simpler and more accurate
appreoaca similar to that which was developed by the Atlan=ic
- Civisican, Naval Facilities Engineering Command. This mcdel,
when us:=d properly, should provide a relatively unbiased and
unccnstrained estimate of resourcs reguiremen+s. If <zihis
technique is used, sincere attempts must be made Ly all
- federal agencies to —crocure and place the requir24 inspec-
tion rescurces at each fisld activizy. A careful integra-
tica ©of A-76 resourcs planning activiziss in cach agency's
. annual tudget prccess will be required.

J} If suboptimizaticn or satisficing occuz ir +his grscsess,

‘ *hen the first, mare detailed, mdodel should bpe de orce
since it will prcbably be amcre indicative of zczual ianspsc-
ticn requirements.
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D. ENHANCEMENT OF CUBRRENT QAE TRAINING

Curing the «course of the study reseacch, the au<hers
cbserved different training programs for Quality Assurazce
Evaluators. In general, thase were sufficient in 'previding
ini+¢ial expcsure to rudiments of contract law, sampling
techniques, and cther skill arsas raquirad of QAE's. These
kasic <training courses should be enhanced by instituting
more cngeing activity 4raining programs which =zither rzis-
erate c¢r augment <*ke fundamental precapts of CA secvice
contract adrinistraticn aad, in tura, lzad to a mors prcé
sional QAE staff.

The Air Porce has addressed this need in desigrning its
QAE training programs. The QA Prcgram Coordinatcr mairtains
a continuing dialogue with =ach QAE 4uring the performance
periods of service ccrtracts, with contract administratcrs
also cffering their advic2 and assistance.

The Navy has adopted the practice of cfisring rcegicnal-
ized training for QAE's at eithear Engineerirg Field

ivisicns, large Putlic Works Departments, or Public Works
Centers. QAE candidates <travel to these sites and spend a
week in <raining. Few cngeciag training programs at the
activity level were ctserved.

Tke authors <reccomend that existing agsncy efforz%s in
the training phase of CA implsmentation be ccntinued.
Imprcvements shcould ke <ffescted in creating mors ongoing
activity training prcg-ams, perhaps adopting 2 prcgramaad
lza-ning tyfpe of instruction technigue. Training in staris-

ical gqualis assurance can be impreved furthsz, with a
greateér emphasis placed on basic s+*a<istical +heorvy and
applicatiecn .

Funding suppert for QAE trainiag 1is crucial +o enatls
the quality assurarce programs fcr CA service con%rac%s to
ka2 succsssful. Haphazard and poorly plarned <funding will
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jeopardize the enrichment of skills of =2ack QAEZ 2nd pecssitly

detract from the successful svolutiorn of <he A-76 grcgzzanm.

E. FACILITATING (oF | ADMINISTRATION CONTROL THROOGH
CENTRALIZATION

A large portion of the study addressed <h= creatic
centralized CA contract admipnistration organizations. I+ is
realizszd that +this crganizaticnal feoro will not be acpro
priate fcr all DOD agencies and activitias givzn 3 wiis
diversity ia siz:s and missicn requirensnts; 1@Daay activizizs
may te <zrsluctant to embrace this format =svsn whace 1= is
proven to ke feasible aad appropriate. Earlier discussien,
however, indicated <that the advantages c¢f <centralizazion
cutweigh the disadvantages.

This structure alsc has the advantags cf qairning immed-
iate management conticl aad integrity of CA corntract admin-
istration in the «curzrent developmentai <s%*ages c¢f a-76
impiementaticn. Congressional oversigh+ ard public opirnion
will ke very critical of ccst overruns aad contract izrequ-
larities, <cspecially if 3 largs nuaber of displaced f2deral

f»
b

emplcyeses vcice their objections. Decenzralizsd contrel is
rot guaranteed to result in such abusses, but it would inv
their cccurence mor<e readily thar will «centralized inspec-
tion organziations.Cexntralized inspectioz will morz o=
facilita*e coord:inated inspector z3fforts than decent:
formats. The c¢radikilis ¢t iaspaecticn =2£fo
enhanced mers wi<h centraiized crganizatic:as.
Addi«ional reasons for supporziag crszaticn of central-
ized crgarizatiozz aze tha%t full <cos:s 2% inspecticn may Ye

reduced, training prcgrams may be more 2ffec+ively adminis-

[xd

ered, asd lires of ccmmunica<tion £rom govarmnm=2nt rCeépresen=-
tatives tc con“ract administrators will Dbe nade more clear.
The authczs recommend zna%t *the <centraiized organizazion
s«ructure te adopred.

105




A A M .

F. SEBVICE CONTRACT MANAGER QUALIFICATIONS

The Service Contract Managsr will De a kev ac=ivity
individual whether centralized or da2centralized c¢r-ganiza-
tions ace chosen. He should be well versed in s<tatis+ical
samplirg and have a broad gereral opackgrcund ir contract
administraticn princirples, as we2ll as having some kncwledge
c¢f the fynctional areas to be contracted out. The anthcrs

recomnend use o0f the GS-1910 series, as 1t cifers vt 4ACST
versitali+ and £lexibili+ty in ovszrsseing Cy . vice
contract administraticn. Other job dascriprions wer: xam-
ined, and in fact, scme of these have actually been u . ed

by various Navy ac*ivities. For exampls, the GS-1102 series
could be wutilized despite its lack of technical kncwladge
requiremerts. The overrriding necessity for knowledge of SQC
technigyues and their applications should lsad to unifcrm
accegptarcs ¢f the GS-1910 series as a CA contract adminis-

traticn manager stancard.

G. FUTUBE CA QUALITY ASSURANCE IMPROVEMENTS

Ir i+s Ccmmand Maragement Guidance for fiscal yzars 1984
to 1990, NAVFAC headquarters stresses the a<tainrment of
"most efficient organization" (MEOC) structure by all of izs
p-

activities. This thesis examined initiatives in the develc
pernt cf guality assurance programs which should l2ad %c such
c

cost eccncmies while achieving required lzvels of servi

w

These should also improve *“he prcfsssionalism exhitited by
fzderal acencies In executing <further Commercial Ac=tivizies
contract*s.

Ccmprehensive planrning effor<s shculd b2 initiated a=
all Navy crganizaticn levels to devzlop an =ffs
implementa*ion stra“egy, and integrat2 contr-act desiga wis
quality assurance. Other Navy 3Systems Comnands bssides
NAVFAC are responasible for a2 substantial number of
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Commercial Activities subject to JU3 Circularc A-756., Thsg=z
commards shcuid follcw NAVPAC's lea in executing their cwn
CA procgrams.

Centinued pucsuit of the 4A-76 policy will chaangs the
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charactsr cf mission performance. DOD agenc
car2fully plan fer their administra+ion of servics con“rac:
programs tc preclude de+ericration in the quaili

services they receive.
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ARPENDIX A
. LEGISLATIVE EROVISIONS

. The fcllowing are 2xcerpts from =wo Public Laws tha*
establish «congressiczral policy and recurring res+ric=icas
- concerning th2 cenversion of DOD 1Ia~-house Rctivitiss %o

con<ract rsrforaance.

: SEC. 50z. I+ i1s the sense o0f Congress _tina*t <the
- Department of Defanse shall use the least costly fcra of
. manpcwer +that 1s ccmsistent with alli-ary requirsments

and cther  needs of the Departmernt ~of Defenss.
Therefcre, in develcglng the annual manpowsr a2athcriza-
ticn requests, to the Congress aad it carr ;ng cus
. mang¢wer pclicies, the Secfetary oI Dafens2 shall, zn

parnculaz\e consider the advantages oI convertiang fzIonm
one form cZ mangower to another (military, civilian,  oc
- private ccriract) for the performance of a specifizd
- ob. A full Jjustification of apy ccaversion cm cps
> czm 0f wmanpowér tc ancther stall be ccntainad 1a <hs
: annual manpoOwer K Treguirements rspert %9 the Congrsass
ée uized Lty section 138(c) (3) of *itla 10, Uni+ted States
Od€.

. a) Nc¢c ccmmercial o industrial :gge functiorn  ¢f +*he
Cepartaent of Defense <hat on Og*tober 1, 1980, iz
teing performed by LCepartment of Defanse personnel

¢ may be& convert2d tc perfcramance opy a private

3 cchtracter--

i) TC  _  Cizcunvent any civilian perscanel

- ceiling; oz

9 ii) unless “he Seg¢re<ary of Defense provides tc

+he Congress in a timely menrner--
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<)

1. no+ification, of any _decision to 3=
such commercial or indus<zrial type fu-
<iosn <for possibple parformancs by
private ccatractor;

2. a de*ailsd summary of 2 cc¢mpariscn of
the cost o. perfaraance of such fanc¢tion
by Cepartrent oI Defense perscnnel and
bg Frivate contrtractor which demonstra<ss
that the performance of such furnc=ion by
a rrivate cortractor will <r=asult in 3
cosSt savings to the Gevernment over the
life of the contract and a cer~ifica+icn
that the en*tire cos+% compac-iscen i1s avai-
lable;

3. a _certificatiorn *aat the Govaroment
calcuia=icn £or the cCcost oI pericrmance
of such function by Department 9f
Defense personnel 1s pased ¢u arn esti-
mats of the most 2f£ficiznt and ~=cst
effective orgaalzation rfor pecfcraarnce
nof such £udction by Depac+mer=t cf
Defense personnel; 2and

4. a report,, tc be  submitted wizh ths

certification required by  subparagraph
3 showing=-- <*he potential =cencnmic
effeCt_on employees afrected, arnd +he
potential economic z=£ffect on *he iccal
conmunity arnd_Federal Governeernt if mcre
than 50, employees are 1invelved, et
contracting fol performance c¢f suca
function; "the effect of contraczirng fer
performance of such <zfunction K on
military mission of such functica;
the amount of *the bid accepted fecr
performance of such <rfuncticn by
private ccntractor wnos2 bid is accs
and <+the «cost ¢ performance ¢
function by Depattmernt of
personnel, together with co ang
egxpendituces which ths Government wilil
incur becauss of the contract.
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1£, _af+er ccmgleticn of <+he studies required for
ccmpletion o} the certificatic¢n =zan reLpCcrs
required by  subparagraphs 3 and 4 of subsectic:n
aiil), a decision is made to convsrt %0 Contracto:

Eerformance, the Secretary of Defense shall nectify
cngress of such decision.

The Secretarg of Defense shall submit a writ+en
Iepcrt to the C(Congress by February 1 c¢f zach
fiscal gear describing the 2x+t=ent to Whick ccmmer-
cial and industrial type <functions were performsd
Ly Department of Def&hse contractors 3duiing the
preceding £fiscal y=zar. The Secretary “shall
include 3In cach such, repcct an estimate ¢f <+he
ercentage of commercial azd iadustrial type func-
ticns of 0 the Depar+tment of Defense tha+t” "will be
Eerfcrmed bx Lepartment of Defanse perscanel, and
the percentage cf such <functions <tha+* will t©e
erfofmeqd bg priva+e ccrtractors,. uring *he
iscal year duriag which the ra2por< is submif<s:zd.
d) This section shall %“ake effec% on Oc=ober 1, 1980.
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APPENDIX B
EXCERPTS FROM MIL-STD-105D AND MIL-HEDBK-53-1A

In this appendix, iaformaticn contained in both Military
Standard 10SD ard Military Handbook 53-14 is prasented. The
text c¢f MIL-STD-105D is given ia pages 111 through 120. Key

issues =0 ks considered in <he us2 of +he s+%andéard a-s the

.

lot size, the inspec*ion intensity, 2nd the desir=2d accep-
table quality level (AQL). A dstermina*icn of “hese varia-
tles results in a sawmpling size and accept/reject rumktecs.
Cperating characteristic (OC) <curves for varicus sampling
Flans aze also presented in pages 121 “hrough 127. Thess
Tepresent <the frotection that is offered <to Lkcth <he
contractor and the government, being a&a zfunction 0f <he
percent c¢f defectives that are found in samples.

Eages 128 throcugh 131 are selacted pages frem
MIL-HNDBK-53-1A which provide more dztailed explanations of
the operating characteristic curves. Page 132 is an excerp*
from a racdcm number table. Finally, pages 133 and 134 are a
listing of key activities +c¢ be followed in Implemarting
MIL-STID-105C.
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SAMPLING PROCEDURES AND TABLES
FOR INSPECTION BY ATTRIBUTES

Cun

1.

1.1 PURPOSE. This publication estab-
lishes sampling plans and procedures for
inspection by attributes. When specified by
the responsible authority, this publication
shall be referenced in the specification, con-
tract, inspection instructions, or other docu-
ments and the provisions set forth herein
shall govern. The “responsible authority”
shall be designated in one of the above
documents.

1.2 APPLICATION. Sampling plans des-
ignated in this publication are applicable, but
not limited, to inspection of the following:

a. End items.
b. Components and raw materials.
c. Operations.
d. Materials in process.
e. Supplies in storage.
f. Maintenance operations.
Data or records.
h. Administrative procedures.

These plans are intended primarily to be
used for a continuing series of lots or batches.

[

SCOPE

The plans may also be used for the inspection
of isolated lots or batches, but, in this latter
case, the user is cautioned to consult the
operating characteristic curves to find a plan
which will yield the desired protection (see
11.6).

1.3 INSPECTION. Inspection is the proc-
ess of measuring, examining, testing, or
otherwise comparing the unit of product (see
1.5) with the requirements.

1.4 INSPECTION RY ATTRIBUTES. In-
spection by attributes is inspection whereby
either the unit of product is classified simply
as defective or nondefective, or the number
of defects in the unit of product is counted,
with respeect tn a given requirement or set
of requirements.

" 1.5 UNIT OF PRODUCT. The unit of
product is the thing inspected in order to
determine its classification as defective or
nondefective or to count the number of de-
fects. It may be a single article, a pair, a set,
a length, an area, an operation, a volume, a
component of an end product, or the end
product itself. The unit of product may or
may not be the same as the unit of purchase,
supply, production, or shipment.

[
=]
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2. CLASSIFICATION OF DEFECTS AND DEFECTIVES

2.7 METHOD OF CLASSIFYING DEFECTS.
A classification of defects is the enumeration
of possible defects of the unit of product
classified according to their seriousness. A
defect is any nonconformance of the unit of
product with specified requirements. Defects
will normally be grouped into one or more
of the following classes; however, defects
may be grouped into other classes, or into
subclasses within these classes.

2.1.1 CRITICAL DEFECT. A critical de-
fect is a defect tha. judgment and experience
indicate is likely to result in hazardous or
unsafe conditions for individuals using,
maintaining, or depending upon the product;

. or a defect that judgment and experience

indicate is likely to prevent performance of
the tactical function of a major end item such
as a ship, aircraft, tank, missile or space
vehicle. NOTE: For a special provision re-
lating to critical defects, sce 6.3.

2,1.2 MAJOR DEFECT. A major defect
is a defect, other than critical, that is likely
to result in failure, or to reduce materially
the usability of the unit of product for its
intended purpose.

2.1.3 MINOR DEFECT. A minor defect
is a defect that is not likely to reduce ma-
terially the usability of the unit of product
for its intended purpose, or is a departure
from established standards having little bear-
ing on the effective use or operation of the
unit.

2.2 METHOD OF CLASSIFYING DEFEC-
TIVES. A defective is a unit of product which
contains one or more defects. Defectives will
usually be classified as follows:

2.2.1 CRITICAL DEFECTIVE. A critical
defective contains one or more critical de-
fects and may also contain major and or
minor defects. NOTE: For a special provi-
sion relating to critical defectives, see 6.3.

2.2.2 MAIJOR DEFECTIVE. A major de-
fective contains one or more major defects,
and may also contain minor defects but con-
tains no critical defect.

2.2.3 MINOR DEFECTIVE. A minor de-
fective contains one or more minor defects
but contains no critical or major defect.

3. PERCENT DEFECTIVE AND DEFECTS PER HUNDRED UNITS

3.1 EXPRESSION OF NONCONFORM.
ANCE. The extent of nonconformaiice of
praduct shall be expressed either in terms
of percent defective or in terms of defects per
hundred units.

3.2 PERCENT DEFECTIVE. The percent
defective of any given quantity of units of
product is one hunderd times the number of
defective units of product contained therein
divided by the total number of units of prod-
uct, i.e.:

Number of defectives
Number ol units tnspected

Percent defective = © 100

3.3 DEFECTS PER HUNDRED UNITYS. The
number of defects per hundred units of any
given quantity of units of product is one
hundred times the number of defects con-
tained therein (one or more defects being
possible in any unit of product) divided by
the total number of units of product, i.e.:

Defects per Number of delects

hundred units = Number of umits nspected 100




4. ACCEPTABLE QUALITY LEVEL (AQL)

4.0 USE. The AQL. together with the
Sample Size Code Letter, is used for index-
ing the sampling plans provided herein.

4.2 DEFINITION. The AQL is the max-
imum percent defective (or the maximum
number of defects per hundred units) that,
for purposes of sampling mspection, can be
considered satisfactory as a process average
(see 11.2).

4.3 NOTE ON THE MEANING OF AQL.
When a consumer designates some specific
value of AQL for a certain defect or group
of defects, he indicates to the supplier that
his (the consumer’s) acceptance sampling
plan will accept the great majority of the lots
or batches that the supplier submits, pro-
vided the process average level of percent
defectjve (or defects per hundred units) in
these lots or batches be no greater than the
designated value of AQL. Thus, the AQL
is a designated value of percent defective (or
defects per hundred units) that the consumer
indicates will be accepted most of the time
by the acceptance sampling procedure to be
used. The sampling plans provided herein
are so arranged that the probability of ac-
ceptance at the designated AQL value de-
pends upcn the sample size, being generally
higher for large samples than for small ones,
for a given AQL. The AQL alone does not

5. SUBMISSION

5.1 LOT OR BATCH. The term lot or
batch shall mean “inspection lot” or “inspec-
tion batch,” i.e.. a collection of units of prod-
uct from which a sample is to be drawn and
inspected to determine conformance with the
acceptability criteria, and may differ from a
collection of units designated as a lot or batch

describe the protection to the consumer for
individual lots or batches but more directly
relates to what might be expected from a
series of lots or batches, provided the steps
indicated in this publication are taken. It is
necessary to refer to the vperating character-
istic curve of the plan, to determine what
protection the consumer will have.

4.4 LIMITATION. The designation of an
AQL shall not imply that the supplier has
the right to supply knowingly any defective
unit of product.

4.5 SPECIFYING AQLls. The AQL to be
used will be designated in the contract or by
the responsible authority. Different AQLs
may be designated for groups of defects con-
sidered collectively, or for individual defects.
An AQL for a group of defects may be des-
ignated in addition to AQLs for individual
defects, or subgroups, within that group.
AQL values of 10.0 or less may be expressed
etther in percent defective or in defects per
hundred units; those over 10.0 shall be ex-
pressed in defects per hundred units only.

4.6 PREFERRED AQLs. The values of
AQLs given in these tables are known as
preferred AQLs. If, for any product, an AQL
be designated other than a preferred AQL,
these tabies are not applicabie.

OF PRODVUCT

for other purposes (e.g. production, ship-
ment, etc.).

5.2 FORMATION OF LOTS OR BATCHES.
The product shall be assembled into 1denti-
fiable lots. sublots. batches. or 1n such other
manner as may be prescribed (see 5.4). Each
lot or batch shall, as far as is practicable,

—————
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5. SUBMISSION OF PRODUCT (Continued)

consist of units of product of a single type,
grade, class. size, and composition, manu-
factured under essentially the same coundi-
tions, and at essentially the same time.

5.3 LOT OR BATCH SIZE. The lot or
batch size is the number of units of product
in a lot or batch.

5.4 PRESENTATION OF LOTS OR
BATCHES. The formation of the lots or

batches, lot or batch size. and the manner
in which each lot or batch 1s to be presented
and identified by the supplier shall be des-
ignated or approved by the responsible au-
thority. As necessary, the supplier shall
provide adequate and suitable storage space
for each lot or batch, equipment needed for
proper identification and presentation, and
personnel for all handling of product re-
quired for drawing of samples.

6. ACCEPTANCE AND REJECTION

A1 ACCEPTABILITY OF LOTS OR
BATCHES. Acceptabnlity of u lot or batch
will be determined by the use of a sampling

plan or plans associated with the designated
AQL or AQLs.

6.2 DEFECTIVE UNITS. The right is re-
served to reject any unit of product found
defective during inspection whether that
unit of product forms part of a sample or
not, and whether the lot or batch as a whole
is accepted or rejected. Rejected units may
be repaired or corrected and resubmitted for
inspection with the approval of, and in the
manner specified by, the responsible au-
thority.

6.3 SPECIAL RESERVATION FOR CRITI-
CAL DEFECTS. The supplier may be required
at the discretion of the responsible authority
to inspect every unit of the lot or batch for

critical defects. The right is reservad ¢5 in-
spect every unit submitted by the supplier for
critical defects, and to reject the lot or batch
immediately, when a critical defect is found.
The right is reserved also to sample, for crit-
ical defects, every lot or batch submitted by
the supplier and to reject any lot or Latch
if a sample drawn therefrom is found to con-
tain one or more critical defects.

6.4 RESUBMITTED LOTS OR BATCHES.
Lots or batches found unacceptable shall be
resubmitted for reinspection only after all
units are re-examined or retested and all de-
fective units are removed or defects cor-
rected. The responsible authority shall deter-
mine whether normal or tightened inspection
shall be used, and whether reinspection shall
include all types or classes of defects or for
the particular types or classes of defects
which caused initial rejection.

7. DRAWING OF' SAMPLES

7.1 SAMPLE. A sample consists of one
or more units of product drawn from a lot or
batch, th~ units of the sample being selected
at random without regard to their quality.
The number of units of product in the sample
is the sample size.

4 -

7.2 REPRESENTATIVE SAMPLING. When
appropriate, the number of units in the sam-
ple shall be selected in proportion to the size
of sublots or subbatches, or parts of the lot or
batch, identified by some rational criterion.

e e




7. DRAWING OF SAMPLES (Continued)

When representative sampling is used. the
units from each part of the lot or batch shall
be selected at random.

7.3 TIME OF SAMPLING. Samples may
be drawn after all the units comprising the
lot or batch have been assembled, or sam-

ples may be drawn during assembly o the
lot or batch.

7.4 DOUBLE OR MULTIPLE SAMPLING.
When double or multiple sampling is to be
used, each sample shall be selected over the
entire lot or batch.

8. NORMAL, TIGHTENED AND REDUCED INSPECTION

8.1 INITIATION OF INSPECTION. Nor-
mal inspection will be used at the start of
inspection unless otherwise directed by the
responsible authority.

8.2 CONTINUATION OF INSPECTION.
Normal, tightened or reduced inspection
shall continue unchanged far each class of
defects or defectives on successive lots or
batchs except where the switching proce-
dures given below require change. The
switching procedures given below require a
change. The switching procedures shall be
applied to each class of defects or defetives,
independently.

8.3 SWITCHING PROCEDURES.

8.3.1 NORMAL TO TIGHTENED. When
normal inspection is in effect, tightened in-
spection shall be instituted when 2 out of 5
consecutive lots or batches have been re-
ijected on original inspection (i.e.. ignoring
resubmitted lots or batches for this proce-
dure).

8.3.2 TIGHTENED TO NORMAL. When
tightened inspection 1s in effect, normal In-
spection shall be instituted when 5 consecu-
tive lots or batches have been considered
acceptable on original inspection.

8.3.3 NORMAL TO REDUCED. When
normal inspection is in effect, reduced inspec-
tion shall be instituted providing that ail of
the following conditions are satisfied:

=

[

a. The preceding 10 lots or batches (or
more, as indicated by the noute to Table VIII)
have been on normal inspection and none
has been rejected on original inspection; and

b. The total number of defectives (or de-
fects) in the samples from the preceding 10
lots or batches (or such other number as was
used for condition “a” above) is equal to or
less than the applicable number given in
Table VIII. If double or multiple sampling
is in use, all samples inspected should be in-
cluded, not "first” samples only; and

¢. Production is at a steady rate; and

d. Reduced inspection is considered de-
sirable by the responsible authority.

8.3.4 REDUCED TO NORMAL. When re-
duced inspection 15 in effect, normal inspec-
tion shall be instituted if any of the following
occur on ornginal inspection:

a. A lot or batch is rejected: or

b. A lot or batch 1s considered acceptable
under the orocedures of 10.1.4; or

¢. Production becomes irregular or de-
layed; or

d. Other conditions warrant that normal
inspection shali be instituted.

8.4 DISCONTINUATION OF INSPECTION.
In tHe event that 10 consecutive lots or
batches remain on tightened inspection (or
such other humber as may be designated by
the responsible authority), inspection under
the provisions of this document should be
discontinued pending action to itnprove the
quality of submitted material.

un




KN > S s |y

!

Bl - U sl sewn 4

9. SAMPLING PLANS

9.1 SAMPLING PLAN. A sampling plan
indicates the number of units of product
from each lot or batch which are to be in-
spected (sample size or series of sample
sizes) and the criteria for determining the
acceptability of the lot or batch (acceptance
and rejection numbers).

9.2 INSPECTION LEVEL. The inspection
level determines the relationship between
the lot or batch size and the sample size. The
inspeciion level to be used for any particular
requirement will be prescribed by the re-
sponsible authority. Three inspection levels:
I, 11, and 111, are given in Table I for general
use. Unless otherwise specified, Inspection
Level II will be used. However, Inspection
Level 1 may be specified when less discrimi-
nation is needed, or Level III may be speci-
fied for greater discrimination. Four addi-
tional special levels: S-1, S-2, S-3 and SH4.
are given in the same table and may be used
where relatively small sample sizes are neces-
sary and large sampling risks can or must be
tolerated.

NOTE: In the designation of inspection
levels S-1 to S—4, care must be exercised to
avoid AQLs inconsistent with these inspec-

tion levels.

9.3 CODE LETTERS. Sample sizes are
designated by code letters. Table [ shall be
used to find the applicable code letter for the
particular lot or batch size and the prescribed
inspection level.

9.4 OBTAINING SAMPLING PLAN. The
AQL and the code letter shall be used to ob-

-

tain the sampling plan from Tables II, III or
IV. When no sampling plan is available for a
given combination of AQL and code letter,
the tables direct the user to a different letter.
The sample size to be used is given by the
new code letter not by the original letter. If
this procedure leads to different sample sizes
for different classes of defects, the code letter
corresponding to the largest sample size de-
rived may be used for all classes of defects
when designated or approved by the respon-
sihle authority. As an alternative to a single
sampling plan with an acceptance number
of 0, the plan with an acceptance number of 1
with its correspondingly larger sample size
‘or a designated AQL (where available), may
be used when designated or approved by the
responsible authority.

9.5 TYPES OF SAMPLING PLANS. Three
types of sampling plans: Single, Double and
Multiple, are given in Tables II, III and IV,
respectively. When several types of plans are
available for a given AQL and code letter,
any one may be used. A decision as to type
of plan, either single, double, or multiple,
when available for a given AQL and code
letter, will usually be based upon the com-
parison between the administrative difficulty
and the average sample sizes of the available
plans. The average sample size of multiple
plans is less than for double (except in the
case corresponding to single acceptance nume-
ber 1) and both of these are always less than
a single sample size. Usually th¢ administra-
tive difficulty for single sampling and the
cost per unit of the sample are less than-for
double or multiple.




10. DETERMINATION OF ACCEPTABILTY

10.1 PERCENT DEFECTIVE INSPECTION.
To determine acceptability of a lot or batch
under percent defective inspection, the ap-
plicable sampling plan shall be used in
accordance with 10.1.1, 10.1.2, 10.1.3, 10.1.4,
and 10.1.5.

10.1.1  SINGLE SAMPLING PLAN. The
number of sample units inspected shall be
equal to the sample size given by the plan.
If the number of defectives found in the
sample is equal to or less than the acceptance
number, the lot or batch shall be considered
scceptable. If the number of defectives is
equal to or greater than the rejection num-
ber, the lot or batch shall be rejected.

10.1.2 DOUBLE SAMPLING PLAN. The
number of sample units inspected shall be
equal to the first sample size given by the
plan. If the number of defectives found in
the first sample is equal to or less than the
first acceptance number, the lot or batch
shall be considered acceptable. If the num-
ber of defectives found in the first sample is
equal to or greater than the first rejection
number, the lot or batch shall be rejected.
If the number of defectives found in the first
sample is between the first acceptance and
rejection numbers, a second sample of the
size given by the plan shall be inspected. The

number of defectives found in the first and
second samples shall be accumulated. If the
cumulative number of defectives is equal to
or less than the second acceptance number,
the lot or batch shall be considered accept-
able. If the cumulative number of defectives
is equal to or greater than the second rejec-
tion number, the lot or batch shall be rejected.

10.1.3 MULTIPLE SAMPLE PLAN., Under
multiple sampling, the procedure shall be
similar to that specified in 10.1.2, except that
the number -f successive samples required
to reach a decision may be more than two.

10.1.4 SPECIAL PROCEDURE FOR RE.
DUCED INSPECTION. Under reduced in-
spection, the sampiing procedure may termi-
nate without either acceptance or rejection
criteria having been met. In these circum-
stances, the lot or batch will be considered
acceptable, but normal inspection will be
reinstated starting with the next lot or
batch (see 8.3.4 (b)).

10.2 DEFECTS PER MUNDRED UNITS IN-
SPECTION. To determine the acceptability
of a lot or batch under Defects per Hundred
Units inspection, the procedure specified for
Percent Defective inspection above shall be
used, except that the word “defects” thall he
substituted for "defectives.”

11. SUPPLEMENTARY INFORMATION

1.1 OPERATING CHARACTERISTIC
CURVES. The operating characteristic curves
for normal inspection, shown in Table X
(pages 30-62), indicate the percentage of
lots or batches which may be expected to be
accepted under the various sampling plans
for a given process quality. The curves shown
are for single sampling; curves for double

and multiple sampling are matched as closely
as practicable. The O. C. curves shown for
AQLs greater than 10.0 are based on the
Poisson distribution and are applicable for
defects per hundred units inspection; those
for AQLSs of 10.0 or less and sample sizes of
80 or less are based on the binomial distri-
bution and are applicable for percent defec-
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11. SUPPLEMENTARY INFORMATION (Continued)

tive inspection; those for AQLs of 10.0 or
less and sample sizes larger then 80 are based
on the Poisson distribution and are applica-
ble either for defects per hundred units in-
spection, or for percent defective inspection
(the Poisson distribution being an adequate
approximation to the binomial distribution
under these conditions). Tabulated values,
corresponding to selected values of probabil-
ities of acceptance (P, in percent) are given
for each of the curves shown, and, in addi-
tion, for tightened inspection, and for defects
per hundred units for AQLs of 10.0 or iess
and sample sizes of 80 or less.

11.2 PROCESS AVERAGE. The process
average is the average percent defective or
average number of defects per hundred units
(whichever is applicable) of product sub-
mitted by the supplier for original inspec-
tion. Original inspection is the first inspec-
tion of a particular quantity of product as
distinguished from the inspection of product
which has been resubmitted after prior
rejection.

11.3 AVERAGE OUTGOING QUALITY
(AOQ). The AOQ is the average quality of
outgoing product including all accepted lots
or batches, plus all rejected lots or batches
after the rejected lots or batches have been
effectively 100 percent inspected and all de-
fectives replaced by nondefectives.

1.4 AVERAGE OUTGOING QUALITY
LIMIT (AOQL). The AOQL is the maximum
of the AOQs for all possible incoming quali-
ties for a given acceptance sampling plan.
AOQL values are given in Table V-A for
each of the single sampling plans for normal
inspection and in Table V-B for each of the
single sampling plans for tightened inspec-
tion.

11.5 AVERAGE SAMPLE SIZE CURVES.
Average sample size curves for double and
multiple sampling are in Table IX. These
show the average sample sizes which may be
expected to occur under the various sampling
plans for a given process quality. The curves
assume r.6 curtailment of inspection and are
approximate to the extent that they are
based upon the Poisson distribution, and that
the sample sizes for double and multiple
sampling are assumed to be 0.631n and 0.25n
respectively, where n is the equivalent single
sample size.

11.6 LUMITING QUALITY PROTECTION.
The sampling plans and associated proce-
dures given in this publication were designed
for use where the units of product are pro-
duced in a continuing series of lots or batches
over a period of time. However, if the lot
or batch is of an isolated nature, it is desira-
ble to limit the selection of sampling plans
to those, associated with a designated AQL
value, that provide not less than a specified
limiting quality protection. Sampling plans
for this purpose can be selected by choosing
a Limiting Quality (LQ) and a consumer's
risk to be associated with it. Tables VI and
VII give values of LQ for the commonly used
consumer's risks of 10 percent and 5 percent
respectively. If a different value of con-
sumer’s risk is required, the O.C. curves and
their tabulated values may be used. The
concept of LQ may also be useful in specify-
ing the AQL and Inspection Levels for a
series of lots or batches, thus fixing minimum
sample size where there is some reason for
avoiding (with more than a given consumer’s
risk) more than a limiting proportion of de-
fectives (or defects) in any single lot or
batch.
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10.4.1 Selecting the Sampling Plan. Two factors are generally con-
sidered in the selection of a sampling plan: (1) the consumer and/
or supplier risk factor and (2) the economic factor. The risk pat-
tern of each sampling plan 1is represented by the 0C curve for the
plan. The OC curve for each plan is different, a property which
provides an effective means for ascertaining the effect of changes

‘in sample size and acceptance number on the acceptance or rejection

of a lot. The proper (with respect to risk) sampling plan can be
determined from studying the OC curve for each plan under consider-
ation., By studying the OC curves, it is possible t« compare the
relative risks of two or more sampling plans for a given sampling
situation. By virtue of the 0C curve, sampling tables can be con-
structed in which risks of incorrect decisions have been determined
in advance, making it possible co select plans which will have risk
factors that are acceptable to both the supplier and the consumer.
The OC curve, then, can be used for classifying sampling plans from
the standpoint of the protection afforded to the supplier (AQL plans),
consumer (LQ plans), or both, The economic factor must be considered
each time a sampling plan is to be selected and, of course, becomes
more and more important as the cost of testing goes up., This factor
becomes especially important when, because of the high cost of test-
ing, sample size must be limited to a degree which forces a compromise
of the risk requirements specified for the sampling plan. Another
approach to selecting sampling plans is used by some organizations
which handle many types of items. Instead of selecting a sampling
plan on an item by item basis as the above procedure suggests, a
standard operating procadure is established whereby a particular

very stringent sampling plan (probably acceptance number of zero

and large sample size, perhaps the entire population) is designated
to use when inspecting any quality characteristic that may be a
critical defect, a second but less stringent sampling plan is desig-
nated to use when inspecting any quality characteristic or group of
quality characteristics that will be at worst a major defect(s), and
a third and still less stringent sampling plan is designated to use
when inspecting any quality characteristic or group of quality char-
acteristics that will be no worse than a minor defect(s).

10.4.2 Effects of Changes to the Sampling Plan on the 0OC Curve.

A sampling plan and its associated risks are completely defined by

the lot size, sample size, and acceptance number. The lot size,
except in the case of very small lots, has relatively little import-
ance in most cases in determining the risks associated with any

given sampling plan. Thus, sample sizes and acceptance numbers are
the two important factors which influence the risk pattern of sampling
plans. 1If the risks of a tentative sampling plan are considered un-
satisfactory, the question which follows is: "What changes must be
made to obtain the desired sampling protection?" This can be answered
by considering the effect on the OC curve of changes in the sampling
plan. To understand the effect of such changes, a more detailed study
of the 0C curve (see Figure 2) is appropriate. From examination of
this curve it is seen that if lots to be inspected are 2% defective,
approximately 90% of the lots are expected to be accepted, whereas if
the lots submitted are 87 defective, about 10% of the lots are




expected to be accepted, If 2% defective and 8% defective represent
good and bad quality lots, respectively, the good lots will be re-
jected 107 (100 - 90 = 10) of the time (producer's risk) and bad

lots accepted but 10Z% of the time (consumer's risk). This rejeccion/
acceptance frequency will occur by chance, 1If this frequency is
intolerable, appropriate changes to the sampling plan are required.

10.4,3 Changes in Sample Size. An increase 1ln sample size results
in a steepening of the OC curve, as indicated in Figure 3. The
steeper the OC curve, the greater the power of the sampling plan to
discriminate between ''good" and "bad" quality. Figure 3 clearly
illustrates the effect that increasing sample size has on waking
the OC curve "steeper".

10.4.4 Changes 1n Acceptance Number, Figure 4 illustrates the
effect of changes in the acceptance/rejection numbers on the OC
curve. Tn general, the effecr of increasing the acceptance number
1s to shift the location of the entire OC curve to the right.
Changing the sampling plan in this way generally increases the
probability of accepting a lot at a given quality level.
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10.4.5 Simultaneous Change of Sample Size and Acceptince Number.

If it is desired to have more accurate disposition of the lots whose
percent defective is close to the selected quality level (the AQL

or the LQ for example), the sample size must be increased to provide
more discrimination., Also, the acceptance number must be selected
which will yield the OC curve that is properly located zbout the
"desired" quality level. Thus, if the degree of discrimination of

a given plan is considered adequate, but the probability of accepting
a lot at a given quality level is too great (i.e., the plan is "too
loose") or too small (i.e., the plan is "too tight"), proper adjusc-
ment is made by selecting the appropriate acceptance number. Usually
in practice, if a sampling plan is desired which has certain desirable
risk characteristics, both sample size and acceptance numbers must be
simultaneously adjusted (See Figure S). In order to make proper
adjustment, however, the effect of each must be understood.
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SECTION 20:

is 1llustrated by Table C which

SEQUENCE OF OPERATIONS IN USINC MIL-STD-105

A typical scquence of operations in using the sampling pro-
cedures and tables for inspection by attributes of MIL-STD-105

requirement for single saupling.

follows, This table assumes a

Secuence of Operational Steps

TABLE C:
Steps
1. Deternine lot size.

Determine inspection
level,

Deternine sanmple size
code letter.

Determine sampling plans,
Establish severity of
inspection,

Determine sample size
and acceptance nunmber.

Select sample.

Inspect sauple,

Record inspection
results,

=]

(9%

Explanation

1. Lot size controlled by lot

formation criteria contained in
procurenent docunments. Octhervise,
establish by agreovment between
responsible authoritv and supplier,

2, TIf the {iten specification does

not give the inspection level, use
inspection level II,

3. Tound in Table I, MIL-STD-10S,

based on lot sirze and inspegtion

level.

4, Single sanpling generally selected,
Double or multiple sawmpling wmay be used.
S Normal inspection generalivy used at
start of contract or production.

6. Assuming normal jinspectiun and given
the specified AQL value and the sanmple
size code letter, the sanmple size and
acceptance number are found in Table
I1-A, MIL-STD-105.

7. The sample, consisting of the number
of units of product as determined from
Table II~A, MIL-STD-105, is selccted at
random from the lot, Additionally, any
obvious defectives that have not been
selected for the inspection sample are
renoved from the lot (but are not in-
cluded in the sanmple). (See para., 14.2)
8. The defectives (or defects) are
counted, If this count does not exceed
the acceptance number (Ac), the entire
lot is accepted. If the count ¢quals

or exceeds the rejection aumber, the

lot is rejected.

3., Compute estimated process average

if required by operating procedures.
Maintain record of accept/reject deci=-
sions in order that switching rules

may be followed.

Lo




Steps Explanation

10. Resubmit lot. 10.If the lot is not accepted, it
may be resubmitted for acceptance
inspection only after all units of
the lot are reinspected and all
defective units removed or reworked.

Example 6: Obtaining a Plan. Suppose the AQL is 1.0, the inspection
level is II and the lot size is 2,500, The first thing required is the
sample size code letter (usually called simply the code letter, for
short). For a lot size of 2,500 and inspection level II, Table I

gives the code letter as K, In the appropriate master table (Table
II-A), it is found that the sample size for single sampling is 125.
AQLs for normal inspection are given along the top of the table, and
under the value 1.0 we find the numbers 3 and 4 given under the heading
Ac Re (which stand for acceptauce uwuwbeir and rejectica number, respect-
ively). The sampling plan required is:

Sample size 125
Acceptance number 3
Rejection number 4

Alternatively, Table X-K-2 could be used. Again the sample size
of 125 is found; and in the column for AQL 1.0 are found the accep-
tance and rejection numbers 3 and 4 as before.

Example 7: Arrows in Tables II, IXI, and IV. Suppose the AQL is 0.40,
the inspection level 1s I, and the lot size is 230. Table I gives the
code letter as E., Using Table TI-A, it is found that there is no plan
for letter E and AQL 0.40 but a downward pointing arrow that cirects

us to letter G instead, and the required plan is:

Sample siz 32
Acceptance number 0
Rejection number 1

Alternatively, the specifying of code letter E leads us, in the ex-
tended tables, to Table X-E-2, But this page has no column for

AQL 0.40. 1Instead, the symbol of and inverted triangle appears

for AQLs less than 1.0, This triangle refers to the footnote "Use
next subsequent sample size code letter for w'ich acceptance and re-

jection numbers are available." If the trji njie is thought of as an
arrowhead, it is poianting towards the edge ¢ thie nage to be turned,
This leads to letter F where again AQL 0.40 .. not given, and on to

letter G to find the same plan as before, It is very important to
remember that if a triangle or series of triangles directs you from
one page to another of the extended tables, or an arrow directs you
from one row to another of the master tables, the sample size to be
used is the one given for the new page or the new row arrived at and
not the one given for the original page or row [9.4]. Where upward
pointing arrows or triangles are found the meaning is similar. The
triangles again point to the edge of the page to be turned.




APPENDIX C
EXCERPTS FROM OFPP PAMPHLET NO. 4

Twc chapters frcm OFPP Pamplet No. 4, "A Guids for

H

Writing and Administering Performance Statements of Wor! fo

o)

Service Ccn+racts", are provided in this appendix., These ar
Chapter 4, The Surveillance Plag, and Chapter 5, Dcing
Surveillance. Chaptsr 4 addressss Juality assurance pian

design aré illustrates +he role that AIL-STD-105D rplays i

».
[

the sampling process. Chapter 5 =2laporates on th:s admianis-
trative froceduras ~Lnecessary in corducting iaspection. Iz
should be noted tha% the OFPP approach is =squivalent tc Air
Force irnstection proceduzes given iz AFR 400-28. Pirally, 2
Perfcrmance Requirement Summary (PRS) form is shown.
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CHAPTER 4

S THE SURVEILLANCE PLAN

4-1. Basic Approach. This chapter describes the major
contents of a surveillance plan. There are three key ideas
that are the basis for a surveillance plan.

a. Management By Exception. Quality assurance relates
to the output service provided by the contractor. As pointed
out earlier, the output service can result either from a
‘ contractor-developed procedure or from an government specified

procedure. When the procedure is specified by the government,
compliance with the procedure is the desired output service.

(1) When the output is based on a contractor
. developed procedure, the procedures are only looked at on a
by-exception basis; that is, satisfactory performance of the
output service as specified in the contract normally
indicates that the contractor is using satisfactory
procedures. The government should be concerned only when
services are not adequately performed.

(2) In this case, the inspector looks beyond the
level of services provided only to determine if the problem
is caused by the government or the contractor. If government
provided items to the contractor's operation (such as,
parts, equipment, or facilities) are at fault, action must be
taken through government channels to correct the problem. No
action will be required of the contractor. When the problem
is the contractor's fault, the contractor is told to take
cerrective action.

b, Performance Indicator. The level of contractor
provided services is monitored by checking the performance
values in the statement of work (SOW). As described in
chapter 2, a performance value is a feature of the service
that can be measured by a number, For example, two
important performance values in vehicle maintenance and
vehicle operations are vehicle out-of-commission (VOC) rate
and taxi response time.

c. Problem Location. When performance values show
that the service is not adequately performed, the QAE uses
decision tables to locate the problem. The tables provide a
logical sequence to find the problem cause. Basically, they
' are a set of pointers which should find the problem's source
' in a step-by-step fashion. The construction and use of
decision tables are described in paragraph 4-4b.
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4-2,.° Surveillance Information Sources. There are four
principal sources of information for surveillance: management
information systems, random sampling, checklists, and formal
customer complaints. The following sections describe the
information sources in detail,

a. Management Information Systems. In a few instances,
an existing management information system (MIS) may be
available as a means of surveillance. When a MIS is
available, as in the case of the Air Force's vehicle integrated
management system {(VIMS) in the vehicle maintenance area, it
can collect information on performance values which can
be used instead of random sampling data. '

(1) Management information systems usually collect
information for 100 percent of the activities for a
specified period of time., This information can be compared
to a contract standard. On the basis of this comparison,
performance can be judged and the performance for the
specified period accepted or rejected.

(2) For example, the vehicle out-of-commission (VOC)
rate is computed every month by the VIMS. A simple
comparison of the VOC rate with the maximum acceptable VOC
in the SOW explains a great deal about the level of
maintenance service supporting the base vehicles and
organizations.

(3) By way of caution, however, one must check the
data input into a MIS if the system is maintained by the
contractor. If one is going to use a MIS to check the
contractor, make sure the MIS contains reliable data.

b. Random Sampling. The most frequently used way of
service contract surveillance is random sampling. Services
are sampled by the QAE to determine if the contractor's
level of performance is acceptable. Acceptance sampling is
done, basically, to determine a course of action: that is,
whether to accept or reject the contractor's level of
pecformance during a given period of time. If it rejects
performance, certain actions are started. If it accepts
performance, no action is taken.

(1) The basis for doing random sampling is
MIL-STD-105D, Sampling Procedures and Tables for Inspection
by Attributes which is widely understood and used by both the
government and contractors. It is based on the concept of an
attribute. An attribute is a feature of a service which
either does, or does not, match a standard (for example, a
taxi is on time or it is not on time).
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{2) When sampling by attributes, a certain number
of observations will match the standards and the remaining
number will not match. Therefore, attribute sampling is
useful for describing how a job is done, in terms of defects
per hundred observations, or percent defective. Using this
concept, sampling for a performance indicator can be
developed by proceeding through a number of formal steps
based on MIL-STD~105D. The use of these concepts is
described in paragraph 4-3, Sampling Plan.

c. Surveillance Checklists. Checklists are also used
to check contract performance. They must be used sparingly,
however., The use of the MIS and random sampling are preferred
information sources. Checklists help in surveillance of
contract requirements that happen infrequently. (For example,
if a contractor is required to perform a service once a
month, this service would be included on a checklist.) Any
service that is not provided on a daily basis should be
considered for inclusion on a checklist unless a MIS can be
used to determine the quality of the service.

d. Formal Customer Complaints. Even the best
surveillance plan will not allow the QAE to check all aspects
of the contractor's performance.

(1) Formal customer complaints are a means of
documenting certain kinds of service problems. The way to
get and document customer complaints needs to be carefully
planned by the persons checking the service contract.

{2) Customer complaints are not truly random. They
are seldom used to reject a service or deduct money from the
contractor.

(3) When random sampling is the chosen method of
surveilance, a customer complaint cannot be used to satisfy a
random observation. However, it can be used as further
evidence of unsatisfactory performance if random sampling
shows that the specific service is unsatisfactory. These
complaints can be used to decide if action other than a
deduction should be taken.

(a) Getting Customer Complaints. An
aggressive customer complaint program, once established,
needs to be briefed to every organization that receives the
contractor's services. An operating instruction should be
given to each organization outlining the customer complaint
program, the format and the content of a formal customer
complaint, and the action which can be expected from those
assigned to watching and managing the service contract.
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(b) Documenting the Customer Complaint.
Normally, each customer complaint is brought, either in
person or by telephone, to the person checking contract
performance. Enter information about the complaint into a
Customer Complaint Record, similar to the sample shown in
figure 4-1. The record contains the following information:

1 Date and time of complaint.

2 Source of complaint - organization and

individual.
3 Nature of complaint (narrative
description).
] 4 Contract reference of complaint related
services.
5 Valid complaint (Yes or No).
6 Date contractor informed of complaint,
71 Action taken by contractor.
8 Signature of the person receiving and

validating the complaint.

4-3. Sampling Plan. As a rule, a plan contains information
on the acceptable quality level, lot size, sample size, and
rejection level. It states the number of units from each lot
to be inspected (that is, the sample size). It also states
the criteria for determining the acceptability of the lot
(acceptance and rejection numbers). This information is used
to build the sampling guide which are the major products in a
surveillance plan for a service contract.

a. Beginning the Plan. To begin building a sampling
plan, go to the Performance Requirements Summary developed
during the "Write Statement of Work" step, chapter 3, fiaure
3"1.

(1) This chart contains the required services, the
standards, and acceptable quality levels. At this time
decide how the services will be checked (what information
source or method of surveillance will be used).

(2) Show these decisions on the chart. For each
service where random sampling is used, complete the steps
described below,

2
3
o
.
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CUSTOMER COMPLAINT RECORD

Date and Time of Complaint: 21 Jan 1979 / :1005

Source of Complaint

Organization: 382 Bomb Wing/LGC
Individual: Capt John Murry

Nature of Complaint: Called wrecker and it did not arrive until
3 hours after the request.

Contract Reference: F-5, para 5.1.1.2.5 and Performance
Requirements Summary.

Validation: Contract requires a 1 hour response time. Complaint
is valid.

Date and Time Contractor Informed of Complaint: 21 Jan 79/:1030

Action Taken by Contractor:

Contractor had a person out sick and did not have a back up driver.
He has now developed a roster of back up drivers who can operate a
wrecker.

Received and Validated By: H. Smyth/QAE

Figure 4-1. Customer Complaint Record.
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b. Deciding on the Acceptable Quality Level (AQL). The
AQL is the highest number of defects per hundred, highest
percent defective or highest number of defects that can be
allowed for any service performance indicator. There are
only a limited number of AQLs listed in MIL-STD-105D but, in
virtually all cases, one will be close enough to control the
contractor's level of service.

(1) The first step in designing a sampling plan
under MIL-STD-105D is the selection of a realistic AQL. No
service can be perfectly performed. The AQLs placed on the
Performance Requirements Summary in figure 3-1, must be
adjusted at this time,

{(2) Find the closest AQL from figure 4-2 and use it
to replace the original AQL on the Performance Requirement
Summary. For example, the AQL for taxi service might have
been 5 percent. This would be changed to 4 percent or 6.5
percent since 5 percent does not appear in the figure.

¢. Determining the Lot Size. To determine the sample
size, the lot size must be known. The lot is how often the
contractor provides the service in a period of time.

(1) To determine the lot size, estimate (or count)
the frequency of the service to be sampled, during the period
it is to be sampled. Thus, if scheduled bus service
timeliness is the service being sampled, and a sample is
taken each month, the lot size is the number of times that
are available during the month to observe bus timeliness.

In this case, it would be the number of times the buses go
around all the routes each day, multiplied by the number of
days in each month on which the bus routes operate.

(2) In the case of workorders, the monthly lot size
can be estimated from historical information on file. The

projected workload data gathered in chapter 2 is used to help
determine lot sizes.

d. Determining the Sample Size. Use figure 4-3 to
identify an appropriate sample size for a given lot size,

(l) Use the normal sample size column unless there
is a limited number of QAEs or unless the cost of an
inspection suggests the use of the medium or small sample
size column,

(2) Use the medium or small sample size, if
inspections for a particular service are lengthy or hinder
the contractor's ability to provide service to customers.




Allowable Acceptable Quality Lavels

0.010 % : 1.0 %
0.015 % 1.5 %
0.025 % 2.5 %
0.040 % 4.0 %
0.065 % 6.5%
0.0 % 10. %
0.15 % 5. %
0.25 % 25. %
.40 % 40. %
0.65 % 65. %

Figure 4-2. List of MIL-STD-1C5D Acceptable Quality Levels.
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Lot Size Normg}zzample Medi gr;xzzample Sma;}zzample
2-8 2 2 2
9-15 3 2 4
16-25 5 3 3
26-50 8 5 5
51-90 13 5 5
91-150 20 8 8
151-280 32 13 13
281-500 50 20 13
501-1,200 80 32 20
1,201-3,200 125 50 32
2 3,201-10,000 200 80 32
. 10,001-35,000 315 125 50
p 35,001-150,000 500 200 80
) 150,001-500,000 800 35 80
?; 500,000 and over 1250 500 125
L Figure 4-3. Sample Size.




e. Selecting the Rejection Level, Use MIL-STD-105D
to identify the acceptance and rejection level for the
sample size (see figure 4-4). To use the figure, begin with
the known values for the AQL and the sample size.

(1) Find the selected sample size (in the sample
size column) and read across that line to the column for the
selected AQL. At that point there will either be two numbers
or an arrow pointing up or down.

(2) If there is an arrow, follow the direction of
the arrow until it leads to a pair of numbers, Of the two
numbers at the intersection or at the end of the arrow, the
number on the left (Ac or accept) 1indicates the maximum
number of defects which can occur in a sample and still
permit the total group or lot to be judged acceptable.

(3) When there is no accept of reject number for a
given sample size and AQL, following the arrow will also
cause a change in sample size. For example, with an AQL of
1.5 and a sample size of 20, the sample size would become 32.

(4) The number on the right (Re or reject)
indicates the minimum number of defects that occur in a
sample which causes the total group or lot to be judged
unacceptable. For example, suppose the sample size is
determined to be 32 and the AQL has been set at 6.5 defects
per hundred. Find the number 32 in the sample size column
and read across that line until the AQL column for 6.5 has
been reached. The two numbers at that intersection are 5 and
6.

(a) In other words, the number on the left, 5,
is the number of defects which can be found in a sample and
still permit acceptance of the lot,

{b) The number 6, to the right of 5, is the
smallest number of defects needed to declare the lot
unacceptable and subject to further check, using the
decision tables.,

4-4. Developing the Sampling Method. The final thing to be
decided in sampling is how the sample will be drawn. The
objective in the method is to insure that the sample is
random (that is, that all services have an equal chance of
being selected). To achieve random selection, use a random
number table, as explained in the following examples (see
attachment 1 for the whole table). Most items will fall
into one of these examples.

45




‘u0{3159dsu] [ewWUON 403 S[3AIT U0}I0a[IY ‘0dueidaddy 4SOL-0LS-T1IW “b-b anb}4

‘myace mnveley @ oy
meuee pyervieryy = »
‘abue saoge o Fuirdere muyy o) w ¢
wut13adent wadsed ()] OP IS 1310q 20 19} PeeTIS 10 019088 1e MPANe 5| aewe aeixg oyl fnytdusy oy o1 = AV

o - r— -
Lt Lol 1
_ ' i v |nofs o s efc el ot | v
‘ ] _
1 _ H P\
“ a . .
H H _ i _ _ st vtrrorde e o sy ¢ fo ol vl Tt o] o (4]
__ [ e fasthiofe e fv sfv ¢ fe e fe oLt 6 L] v d
' “ _ i gouafrofrolt cfoshoede t]en AVAV..\W o | w
o | zoufstnluwoe ce s cle efe v [T oo o> ({3 "
~ __ _ Fle afawmluofe oy s e feefe o ]x]< el o ) o
"“ i i __ <l el nfnofe cfe sy efe ¢ (et [ e [-4] » hlﬁ
1 V|| __ ’
b 1l ! n_;_._:o_...n.n.ﬁﬁ_.Qé‘_e\/ﬂ oo '
_m | _ _4_ <Ble wlo wfnofs oo s e oo [<[L0 e ; - “
“_ ,\PP\r _ Ll vl mfn oo oo s o fe e e T 0 _ " L)
l FL waefsosfootle ofe oy ooz e o f NI 0 1 « ]
i Lo ol azformbiode 2 fe s ele 2fe 1 [ |SB ] 0 _ L ’
_ 93::.”".“:::2.,.“.n-.a_.Q.AV_..N \ | L []
Frev wig oejzr st v efe o e g de cfe tle 1t [T 0 0 _ t 3
v ot octes tzlst mfsr or]e o de s e v lc e .\/AV..@ t []
worlosafs ol ootfe sl sy e e e 0 [ .r—.eAT ' _l U | U : U t v
oy ov]| 2w ovlew sv|ow cvlom ovfam svlew vian avisw dv|sy dvjsy ov|ew dv|sn svley dvjau ovlaw dviwy dvjaw v vy sviw wv]ey ov|em sviey dviwy iy v
ey
-w -pas
ovor] oo | oov § ose | ost [ oo | se | oo | se | e [or §so ] oo st ] osa]or[ovo]mo|szofsreforyiowmoloeefcionfstee]oee] il o
sboeg
{oR11320007 [uwov) 2{Re2Y A11|ERy) B)qerdardy

u01939dsus powssou sof suvyd Iusyduvs sy8usg




[ ik A A A o (,V‘-
S

e

aan B 28]

(3) Go to the next number, 60756. The last part of
this number, 756, falls within the brackets one is looking
for, so workorder 756 is selected to be sampled. The next
random number group is 92144, Since 144 is not within the
brackets, move to the next group 49442. Again, 442 is not
within the brackets and therefore is not selected to be
sampled.

(4) This process would be continued until three
workorders are selected.

C. How To Use The Random Number Table To Identify
Random Sample From a List. If a number of items need to be
sampled that are not consecutively numbered, the simplest
solution is to list the identifiers, for all the items in the
lot, in a column, on a piece of lined paper.

(1) Next, number the lines consecutively, beginning
with the number one hundred. Now use the random number table
to draw the sample from the line numbers. A selected line
number leads to the identifier located on that line and that
identifier tells which item to sample. For example, if one
chooses to sample a set of workorders with attached sales
slips, one is not going to have to have a set of
consecutively numbered workorders because not every workorder
has a sales slip attached. ’

(2) List the workorders with sales slips in a

_column, number each line in the column, and randomly select

enough line numbers to make up the sample.

d. How To Use The Random Number Table To Identify a
Random Sample of Days. Suppose one wants to identify 4 days
in the month on which to sample something. The days of the
month can be numbered 01 to 31 (or less, as appropriate).
Begin in the random number table in figure 4-5 at 77452.

(1) It is best to use a starting point difflerent
from the one used in the previous example but for the purpose
of this example it is being used again.

(2) One can move down the column from random number
group to random number until the first number between 01 and
31 is spotted. In this case, it is 23216 or, using the rule
to discard the numbers to the left of the number of digits,
simply 16. Thus the 1l6th day of the month is selected for
sampling.

(3) Continuing in this fashion, one discovers that
58731, or simply 31, or the 3lst, is the next day for
sampling. Proceed in this manner until' the four days for
sampling have been identified.
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(4) If it is not desirable to sample on weekends,
discard those days selected that happen to fall on a weekend
and continue that selection until the proper number of days
has been selected.

e. How To Use the Random Number Table To Identify a
Random Sample of Times of Day. If one wants to select random
times of day to sample a service such as taxi or bus service,
use the 24 hour clock.

(1) If there are any constraints during each
24~-hour period, take them into consideration. For example,
suppose that base bus service operates between 0700 and 2345.
In this case, go through the number table until one finds a
group of four numbers that correspond to an acceptable time
between 0700 and 2345. Again, using figure 4-5, and
proceeding across the line from the initial number, one comes
to 60756 or 0756 hrs as the first random time.

{2) The next random number is 92144 or 2144 hrs.
The number is good and so one schedules an observation for
2144 hrs.

(3) Proceed in this manner until the desired number
of sample times have been identified.

f. How To Insure Variety in the Use of the Random
Number Table. The use of variety in the random number table
ensures that detectable patterns do not occur,

(1) Besides starting at different random points and
alternating the patterns for finding a string of random
numbers, the user may, at some point in time, wish to use the
first significant digits instead of the last.

{2) For instance, in the random number group 77452
one has customarily used the last three digits (that is, 452)
when looking for a random number with three digits. But
there is no reason why one could not for a period of time use
the first three digits, or 774.

(3) Success in using the tables requires
consistency but also variety. The above information should
ensure that the tables are properly used and that the sample
is randomly drawn,

4-5. Surveillance Plan Products. Several written documents
are included in a surveillance plan:

a. Sampling Guides., A sampling guide is used for
surveillance, It is used in a surveillance plan to present
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a. Use Of The Random Number Table. The random numbers
in figure 4-5 are arranged in groups of five numbers (51259,
77452, and so on).

(1) To use the table, begin by picking at random a
group of numbers on any page of the table, This is usually
done by closing the eyes and pointing with a pencil or
finger to some initial group,

(2) To 1identify additional random numbers, follow
a pattern, Go along a given line to its end and then along
the next line to 1its end and so on through the table until
enough numbers have been selected or until the table ends.

(3) If the table ends and there are still more
numbers to select, go back to the beginning of the table and
continue using the same pattern., Use various patterns
alternately; for example, use lines for one sample, use
columns for the next sample, and use a diagonal pattern for
the third sample.

b. How To Use the Random Number Table To Identify a
Random Sample of Consecutively Numbered Workorders. Suppose
one has to identify a random sample of 3 workorders for
inspection. This can be done at the beginning of the month
(before the workorders are written) or at the end of the
month (to select workorders already on file),.

(1) If there are, or might be, 200 workorders to
select from, then one begins by listing the lowest workorder
number (known or projected). This could be #0001 or possibly
#743, for example.

(a) List the highest workorder number (known
or projected); in this case, it could be #200 or #943., With
these boundaries now enter the random number table to the
first group of numbers. For this example, use workorders
numbered #743 to #943.

(b)) If the last three digits in the first
group of random numbers is not between 743 and 943, discard
that group of numbers and go to the next group.

(2) Again, using figure 4-5, if one starts at the
initial 77452, disregard the two numbers to the left of the
three significant digits, or in this case, 77. The
remaining number is 452. Since this is not between 743 and
943, go to the next group in the same line which is 16308,
again, discard the leftmost two numbers, and the number is
308. This is again too low.

b
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the information needed to sample the performance of a
particular service. Information for the sampling guide is
developed while the sampling information is being derived for
the sampling plan. The steps involved in developing

sampling information are described in paragraph 4-3., As
shown in figure 4-6, a sampling guide has these sections:

(1) A statement of the AQL =»nd its meaning in
layman's terms.

(2) The lot size for sampling.
(3) The sample size.

(4) A description of the sampling procedure
which tells how the service will be sampled.

(5) An explanation of the inspection procedure
which tells what will be checked during the inspection of the
sample,

{(6) Acceptable performance criteria which
states the acceptance and rejection levels.

b. QAE Decision Tables. Once a prcblem has been
discovered, the inspector must turn to a decision table and
use the information in that table to aid him in finding the
socurce of the problem. The decision table lists the symptoms
of the problem and identifies the possible sources of the
problem. Questions are established for each potential source
to determine the contributing factors. A decision logic
entry is worked up for each required service, As soon as it
is considered satisfactory, the information is transferred to
the decision table. An example of a decision logic entry is
shown as part of a decision table in the sample in figure
4-70

c. Checklists. There are two main uses for checklicte,

(1) Tally Checklists. Tally checklists are used to
document all sample observations-made during a sampling
period. Checklists may te preprinted with any format which
contains the following information:

(a) Contract requirements - a statement of the
service being inspected.

({b) Date, time, entry for each observation,
(c) Observation identifier of applicable

workorder anumber, bus stop, or sales slip number, meal
period, etc.
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VO Sampling Guide #3
Vehicle Condition Monitoring

1. Accentable Quality Level (AQL): 10%
In the long run there must be no more than 10 defects per. hundred
vehicles.

2. Lot Size: vehicles operated by the contractor,
3. Sample Size: vehicles operated by the contractor.

4. Sampling Procedure:

At the peginning of the month, list the registration numbers of all
contractor operated vehicles on a sheet of ruled paper. Beginning with
the number 100, number the lines on the paper to correspond with the
vehicle registration numbers. Using the random number table select line
numbers equal to the sample size. The vehicle registration numbers on
these lines indicate the vehicles to be sampled during the month. Schedule
the inspections evenly over the month.

5. Inspection Procedure:

Inspect the vehicles using vehicle/equipment discrepancy and
maintenance report as a guide (see AFM 77-310, Vol II, Chap 6). Record
defects per vehicle for each of the inspected vehicles. Any defects
found not already noted by the contractor shall cause the observation
to be recorded as unsatisfactory.

6. Performance Criteria:

a. Performance is acceptable when or less defective vehicles are
discovered per month.

b. Performance is unacceptable when or more defective vehicles
are discovered during a month..

7. Phase-In Period: During the first two months of the contract the
following AQL's (paragraph 1) and performance criteria (paragraph 6)

.......

a. AQL: 15%

b. Performance is acceptable if or fewer defects are discovered
per month.

¢. Performance is unacceptable if or more defects are
discovered per month.

Figure 4-6. Sampling Guide.
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(d) Result of observation - either
satisfactory or defective.

(e) Any pertinent comment for an observation.
An example of a checklist for sampling is showr in figure
4-80

(2) Surveillance Activity Checklists. When a
specific service or procedure occurs rarely or is not
important enough to survey on a continuing basis, use a
Surveillance Activity Checklist. This type of checklist must
be prepared and included in the surveillance plan. An
example of this kind of checklist is shown in figure 4-9,

4-6. Contract Administrator's Plan. The contract
administrator has an obligation to see how well the QAE is
doing the job. The contract administrator must also make
some independent checks of contractor performance, preferably
by using the same techniques that go into the design of the
QA surveillance plan. (This plan is completed at the same
time as the surveillance plan.) As a minimum this plan must
call for a quarterly review of the QAE's use of sampling
guides and an annual review of surveillance activity
checklist items.
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Vehicle Operations Sampling Guide #3
Vehicle Condition Monitoring
:Sg;::ration Data | Time Satisfactorysat 1”;::3 ctory Remarks
B 7305 2 Qctl 1530 X
8 9763 2 0ct] 1540 X Hood latch KXLG
B 8784 2 Qct| 1545 X
8 0010 5 Qct! 0900 X
B 8764 § Qct| 0918 X
8 7707 5 Octl 1345 X
B 7706 5 Qct| 1400 X
B 9654 8 Qctl 1000 X
) B 8752 8 0ct| 1025 X Door handle KLG
B 3103 8 Octl 1045 X
B 2733 8 Qct| 1600
L’"\——"\__a"\_l—'\___\/ —— ™ —

Figure 4-3. Sample Tally Checklist.
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CHAPTER 5

DOING SURVEILLANCE

5-1. Surveillance Methods. This chapter tells how to do
surveillance once the plan is written. It tells how to build
a monthly schedule, how to use the surveillance plan, and
what to do when there is poor contractor performance. This
chapter applies to Quality Assurance Evaluators (QAEs) and
contract administrators.

5-~-2. Building A Schedule. A surveillance plan is organized
to facilitate use by the QAE. The QAE is responsible for
developing a monthly schedule for activities, based on the
surveillance plan's requirements. Complete the Quality
Assurance Evaluator Schedule by the last workday of the
preceding month and send a copy to the contract administrator
and the functional area chief for their information and
review., Each QAE builds a schedule by filling in the blocks
on the schedule., Specific instructions for £illing out the
schedule are provided below.

a. Quality Assurance Evaluator Schedule. An example of
a surveillance schedule is show in fiqgure 5-1. The left-hand
side of the schedule divides the sheet into days of the week.
This example shows only a 7-day schedule. The QAE must make
up enough sheets to include each day of the month. Along the
top of the schedule, insert the items to be checked during
the month. Along the bottom of the schedule, indicate the
number of observations to be made during the month (that is,
how often a MIS is checked, how many samples will be taken,
how often a surveillance checklist will be used).

b. Filling In And Updating the Schedule. To fill in
the inspection schedule, the QAE refers to the sampling guide
£or each service being monitored. The sampling quide is used
with the random number table to determine the inspections
(observations) to be made during the month (see chapter 4,
paragraph 4-4).

(1) Contract surveillance must cover all hours of
operation. Random observations are scheduled at night, on
weekends and holidays when services are performed during
these periods. Areas that are monitored on a set schedule
(for example, VIMS standards and analysis reports) are
included in the monthly schedule. This monthly schedule
shows where and what the QAE is monitoring at all times.
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(2) Post any changes to the schedule weekly and
send copies to the contract administrator and to the
functional area chief. Document and explain the reasons for
each change. Actual surveillance activity recorded on the
surveillance checklist must be comparable to the monthly
schedule.

(3) As updated, one must be able to conduct a
complete audit trail from the monthly schedule, to observing
the QAE perform sampling, to completion of the surveillance
checklist.

(a) There must also be a correlation between
contractor performance versus standards, AQLs, checklists and
actions taken by the contract administrator. The sample in
figure 5-1 shows the schedule for one week. The QAE
completes the blank forms, indicating week of (Monday through
Sunday), and enters the time, observation, and check (if
pertaining to a checklist), in the blocks corresponding to
the item and day.

(b) After it is completed and filled in, this
form is "FOR OFFICIAL USE ONLY" and must not be shown to the
contractor,

5-3. Doing Surveillance. Doing surveillance involves using
the surveillance plan called for in the monthly schedule.
Use the following procedure to record observations and take
action when the contractor's defects exceed the allowable
number. :

a. Recording Observations. Monthly tally and
surveillance checklists are used for each sampling gquide
and less frequently checked services., They are used to tally
information on scheduled observations and defects noted.
Each observation in the sample is recorded on the checklists,
and the documents then become a formal government record for
later reference,

(1) When random sampling guides are used, the tally
of observations and defects at the end of each month are
compared to the acceptable number of defects appearing in the
sampling guide.

(2) The contractor is told each time an error is
found during scheduled observations and asked to initial the
observation recorded on the checklist.

(3) Errors found in services not scheduled for
observation should be brought to the contractor's attention
but not used to count as a defect for determining if the AQL
has been met.

(5=}
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(4) Checks done with a surveillance activity
checklist are likewise recorded.

b. Potential Unsatisfactory Performance. If the
sampling guide or surveillance activity checklist indicates
that the number of defects is toco high, the QAE goes to the
decision table for that service indicator.

(1) The QAE must locate the specific service that
is unsatisfactory. The table will identify the possible
causes of the unsatisfactory performance and list a number of
questions which, if answered, will probably pinpoint the
source of the problem.

{2) The decision table helps the QAE identify the
problem so that, amcng other things, a meaningful evaluation
can be made of the contractor's explanation and corrective
action. For example, if the contract specifies a maximum
out-of-commission rate for vehicles of 8 percent, and the
rate was 10 percent, examination may reveal the excess was
caused by excessive vehicle down for parts (VDP). This could
have been caused by the government's inability to provide
timely parts support.

(3) In such a situation, the contractor may not be
at fault. 1If, on the other hand, the excessive VDP was
created because the contractor ordered the parts on a routine
priority rather than priority, it might be the contractor's
fault. The decision tables will assist the QAE in making
such a determination.

c. Documenting Unsatisfactory Performance. If
performance in any area is judged unsatisfactory, the
contractor is required to respond to a Contract Discrepancy
Report (CCR). See sample in Figure 5-2,

(1) The QAE prepares the form and sends it to the
contracting officer, who signs and sends it to the
contractor.

(2) When completed and signed, the report, along
with the tally checklist or surveillance activity checklist
become the documentation supporting payment, nonpayment, or
other necessary action.

5-4. Taking Action. The QAE may check the contractor's
performance and document any non-compliance, but only the
contracting officer may take formal action against the
contractor for unsatisfactory performance.

P-4
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a. Ground rules. This section lists the normal steps to
be taken by contract administration when the QAE reports
these deficiencies. The actions listed are not hard-and-fast
rules, and are a minimum. More serious action can be taken
sooner.

(1) When the contractor's performance is
unsatisfactory as defined in the surveillance plan and a
formal action is indicated, the QAE, the functional area
chief, and the contract administrator meet to determine what
action is appropriate for the specific circumstances.

(2) If a decision is reached not to take a monetary
deduction, the reasons are documented. The contracting
officer must indicate agreement with the decision by signing
the contract discrepancy report or other decision
documentation.

b. Actions. Following are the actions normally taken
when poor performance is found.

(1) As a rule, the QAE tells the contractor's site
manager, in person, when discrepancies occur and asks the
contractor to correct the problem. The QAE makes a notation
on the tally or surveillance checklist, of the date and time
the deficiency was discovered, and has a contractor
representative initial the entry on the checklist,

(2) If the number of discrepancies found exceeds
the level for satisfactory performance, the QAE uses the
decision tables in the surveillance plan to determine the
cause(s).

(a) If the government created any of the
discrepancies, these are not to be counted against the
contractor's performance.

{b) When %thc gcvernment has caused the
contractor to perform in an unsatisfactory manner, the QAE
prepares a letter to be sent to the responsible organization
requesting corrective action be taken. The QAE sends it to
the organization through the contracting officer,

{3) When the contractor is responsible for exceeding
the limits of satisfactory performance, the contracting
officer issues a contract discrepancy report (CDR) to the
contractor (see paragraph 5-3c). If the failure is serious
enough, issue the CDR at the time of the unsatisfactory
performance, rather than at the end of the month,

i1y
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(4) When a CDR is issued for a specific service

: A the contracting office deducts from the month's payment, an
e amount up to the percentage indicated in the Performance
e Requirement Summary exhibit of the contract., Do not delay
L. the deduction until the contractor responds to the CDR. If
= surveillance was done right and the decision tables used, the

unsatisfactory performance is clearly the fault of the
contractor., For a specific example of a deduction, see
.paragraph 5-5.

(5) If the contractor does not achieve satisfactory
performance in that specific service by the end of the next
month, the contracting officer issues another CCR and deducts
the appropriate amount from the contractor's payment,

(6) If a third CDR must be issued, consider issuing
a cure notice. (However, a cure notice can be issued sooner,
if necessary).

{

1

L- (7) Depending on the contractor's overall

F’ performance, the government may issue a Show Cause letter if
the reply to a cure notice is unsatisfactory; next consider

terminating the contract.

; 5-5. Deductions For Non~Performance. Through the Inspection

e of Services clause, the government can deduct from a
contractor's payment an amount equal to the services not
provided.

- a. To do this, the contract administrator must know the
t major cost categories in the contract and the percentage of

2 cost each service output represents. The percentage cost of
’ each service is found in deduct analysis; see chapter 2,
paragraph 2-9. An example of how the deduct formula works is
shown in figure 5-3.

b. Suppose the bid schedule showed the monthly contract
price for vehicle operations, maintenance, and analysis as
snown. The percentage cost of the service output is then
found by looking at the Performance Requirements Summary
Technical Exhibit in the contract statement of work. In the
example, the percentage cost of quality of completed work is
10 percent. This is then multiplied by $100,000 to obta‘n
the maximum amount to deduct.

¢. If completed work was unsatisfactory during the
month (that is, did not meet performance values) and the
q percent of the sample fnund bad was 20 percent, $2000 would
[ be deducted from the payment normally due the contractor.

F
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Deduct Formula (Example)

If: Quality of completed work is unsatisfactory
(AQL of 6.5% exceeded) -
and: Contract price is $100,000 per month
and: Quality of ccmpleted work deduct percentage is 10%
and: Sample size is 50
and: Number of defects in the sample is 10 (Reject number is g)
Then: Deduction from the current month's invoice is:
Contract price = $100,000
X Deduct percentage e 0
§70,000
X Percent of sample defective .20
Deduction = $ 2,000

Figure 5-3. Deducting for Non-Performance.
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d. This amount for quality of completed wcrk is deducted
because the contractor failed to provide reliable, uniform
services within the assigned performance values. Although
some completed work may have met the standard during the
month, the acceptable quality level was not met and at least
20 percent of the observations were defective. Hence, the
total quality performance requirement has not been achieved.
As a consequence, the service output is unsatisfactory.

5-6. Good Performance. When a contractor's quality control
program works, good performance results, If the result of a
QAE's surveillance shows consistently good performance, the

amount of surveillance can be decreased.

a. Reduced Inspection, Inspection can be reduced
when the following conditions have been met for a sampling
guide.

{1) The preceding 4 lots (that is, the last 4
months) have all been acceptable.

(2) The number of defects in each of the preceding
4 lots is less than one half of the acceptance number. For
example, with an AQL of 6.5 percent and a sample size of 32,
the acceptance number is 5. If two or less defects were
found in each of the last 4 lots, reduced inspection could be
used.

(3) The normal sample size is being used.

{4) The functional area chief and the contract
administrator agree to use reduced inspection.

b. Reduced Sample Size and Acceptance or Rejection
Numbers. Reduced inspection decreases the sample size as
shown in figure 5-4. In addition, the acceptance and
rejection numbers change as shown in figure 5-5. To make the
changes to the existing sampling guide, take the following
steps.

(1) Make sure that the original sampling guile was
using the normal sample size, To determine this, see Chapter
4, figure 4-3 and compare the lot size with the sample size
in the sampling guide.

(2) Find the new sample size by using figure 5-4,
Take the lot size and find the new reduced sample size,

(3) Using the AQL in the sampling gquide and the new
reduced sample size, see figure 5-5 for the new acceptance
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Lot Sfze Novrmal Sample Size Reduced Sample Size

2-8 2 2
9-15 3 2
16-25 5 2
26-50 8 3
51-90 13 5
91-150 20 8
151-280 - - - 13
281-500 50 20
501-1,200 80 32
1.201-3,200 125 50
3.201~10,000 200 80
10,001-35,000 315 125
35,001-150,000 500 200
150,001-500,000 800 315
500,001 and over . 1250 - 500

Figure 5-4. Reduced Sample Size.
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and rejection numbers. Note that there is a gap between the
acceptance and rejection numbers (for example, sample size 32
and AQL 6.5 percent, accept is 5 and reject is 8). This means
that the lot would not be rejected unless 8 defects were

found and would be accepted if 5 or less defects were found.
However, a number of defects greater than five will be cause
for returning to normal inspection (that is, return to the
sample size and acceptance and rejection numbers used in the
original sampling gquide).

¢. Returning to Normal Inspection. When reduced
inspection is in effect return to normal inspection the next
month under the following conditions.

(1) When the number of defects exceeds the
acceptance number under reduced sampling or,

(2) The functional area chief and the contract
administrator deem it necessary to return to normal
inspection.

d. Returning to Reduced Inspection. If during the
first month of the return to normal inspection, the number of
defects found is again less than 50 percent of the reject
level, a return to reduced inspection may be done the next
month. If the number of defects found is over 50 percent,
then normal sampling must be accomplished until 4 months of
less than 50 percent of reject level defects are found.

5-7. Documentation. During the course of the contract the
QAE retains a copy of all inspection schedules, tally
checklists, and surveillance activity checklists. At the end
of the contract period, the QAE forwards these records for
inclusion in the contract file. However, when a specific
service becomes unsatisfactory during a surveillance period,
the inspection documentation supporting the contract
discrepancy report is forwarded to the contracting officer no
later than 5 working days after the end of the previous
performance period.
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APPENDIX D
EXCERETS FROM NAVFAC NO-327

This appendix includes various pcrtions of NAVFAC vC-327
entitled Sarvice contracts : Specifica<icnsz and
Ssurveillarce.' The first illustration, ~he Psrfozmance
kequirements Supmary (PRS), is a Key aai ccap:c
surveillarces dccument. It lists each item of
gerformed under the cor<race, its T d
pecformance, the methcd c¢f inspeczion £or the izem, 2321d th=2
acceptable quality level (or allowablz2 deviatic

(e}
o
.

The next series of illustrations 1is Chaprsr 5, (¢uali<y

Assurance Methods. Fach style of inspecticn, be it rlarnsd,
randcm, etc., is explained. <Critsrzia for chocsing an arppro-
priate method is provided. Sample service inventcry werk-
sheets and surveillance schedules are presented.

The nex+t part of this appendix is Chaptsr 5,
Ssurveillarce., Administrative responsibilities and grccedures
are liszed.

Appendix C 1is ar abbreviated sample gquali-y assurancse
plaa for :industrial sclid waste collection. Appencdix D is an
instructicn for th2 wutiiizatior of random number =atles.
Finally, curcent NAVFAC lo%t and =sampl: =ablss are provided

althcuch these will te modified by new ONR sanmpling zablas.

g 169




TASK

STANDARD &
INDICATOR

METHOD OF
SURVEILLANCE

AQL

Residential waste
collection (Sect.
00005, Clause 3.2)

waste collection
(Sect. 00005, .
Clause 3.3)

Unscheduled
industrial waste
collection (Sect.
00005, Clause 3.4)

Ash collection
(Sect. 00005,
Clause 3.5)

s o0 oo

Quality control
program {Sect.
00004, Clause 7)

Scheduled industrial

-collection on day
specified

-no debris

-cans left at curb,
off street

-collected within
4 hr of specified
time

-no debris

-containers properly
repositioned

~collected within
12 hr of request
for pick-up

~collected within
12 hr of request
for pick-up

=-QC program
established

~activity in QC
files

-QC identified
problems resolved

o 20 oe

-planned sampling
(primary)

~validated complaints
(secondary)

-random sampling
(primary)

-validated complaints
(secondary)

-validated complaints

-validated complaints

-planned sampling

3 units
per 100

10%

5 pet

month

3 per
month

zero

o »s a0

FIGURE 4-1
Performance Requirements Summary Table

(Sample)
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CHAPTER 5: OQUALITY ASSURANCE METHODS

5. GENERAL. This section Jescribes quality assurance evaluation
methods used to monitor Contractor performance on service contracts. Before
proceeding, the purpose and goals of QA should be discussed.

a. When the Government purchases goods or services, there must be
some means provided to attest to the value received for monies spent. To do
this, the Government must be able to confirm that the quantity and quality
of goods or services received conforms to contract requirements.

b. The recipients of the contracted goods or services, in this casge
Naval shore activities, are responsible for developing and implementing
procedures that assure that the Government is getting what it contracted
for. These procedures are referred to as QA.

c. Contractors, on the other hand, are responsible for providing
Quality Control (QC). The purpose of QC is to control the service producing
process, and to insure that the desired level of output quality is
maintained.

5.1 A PROGRAM.
5.1.1 Traditional Approach. The Navy's traditional approach to

surveillance of Service Contracts, often a hit-or-miss affair with no
written plan, has not provided adequate quality assurance,

a. The method of surveillance which i{s claimed to be used most
frequently is 100 percent irspection. In reality, however, the inspection
is often much less than total, since 100 hundred percent inspection is very
costly and not always feasible,

b, Further, traditional surveillance methods have usually focused
on the work process (adherence to specified steps and frequencies) rather
than on the quality of contract outputs. The net result does not assure
satisfactory quality performance.

5.1.2 New QA Approach. The new QA approach, based on a written plan, is
keved to performance oriented specifications.

a. It focuses on the quality of the product delivered by the
Contractor and not on the steps taken or procedures used to provide that
product.

b. It includes appropriate use of preplanned inspections,
validation of complaints, and unscheduled inspections.

c. It provides a structured approach to surveillance that permits
management control of QA.

5.1.3 Criteria. There are several criteria for good QA.

a. First, the PWS must be written so that *he quantity and quality

MI-.I‘I- a & ooa o g e o
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:l of required work outputs are measurable. The development of the PWS and the
- QA should be viewed as a single process. These documents are interrelated;
- one defines required work outputs and quality standards while the other

. defines how work outputs will be observed and measured.

! b. OA must provide for adequate and affordable contract

- . surveillance. The depth and detail of surveillance should be geared to the
relative importance of the services monitored.

3

c. QA must have the potential to support corrective action taken by
the SCM/ROIC when non-performance or unsatisfactory performance occurs.

- ’ d. There are three key ideas that are the basis for contract
- surveillance.

4 (1) Outputs. Quality Assurance evaluates the output service
- provided by the Contractor. The output service can result either from a
Contractor developed procedure or from a Government specified procedure.
When the output is based on a Contractor developed procedure, the procedure
] is examined on an exceptions basis; that is, satisfactory service output as
L‘ specified in the contract normally indicates that the Contractor is using
satisfactory procedures. The Government should be concerned with Contractor
procedures only when services are not adequate. When the procedure is
. - specified by the Government, compliance with the procedure is the desired

: output service.

(2) Compliance. Contractor's compliance with contract

requirements is monitored through the performance indicators and standards
° which are specified in the PWS, Performance indicators are measurable

attributes of the outputs. A standard is the gauge that Contractor
performance is compared against. For example, scheduled trash collection is
the work required, one of the indicators of good performance is timeliness,
and the standard is trash pick-up is made within 4 hours of the scheduled
time,

(3) Cause of Problem, When observed performance indicators
show output not to be in compliance with contract requirements, the QAE
identifies the cause of the problem. The QAE looks beyond service outputs
to determine if the problem is caused by the Government or the Contractor.
If the cause of the problem rests with the Government, corrective action
must be taken through Government channels and no action is required of tie
Contractor. 1If the Contractor is at fault, the Contractor is told to take
corrective action; payments to the Contractor are reduced; and a Contracts
Discrepancy Report (CDR) may be issued.

5.2 METHODS QP SURVEILLANCE. There are five methods that may be used
for contract surveillance.

5.2.1 One Hundred Percent Inspection. One hundred percent inspection
requires that output from each and every work occurrence be evaluated. One
hundred percent inspection measures the Contractor's true level of
performance. It is an expensive and time consuming method which should be
used sgparingly.
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5.2,2 Planned Sampling. Surveillance by planned sampling is designed to
evaluate a part but not all of a contract requirement.

a. The number of inspections and the items to be inspected are
based on subjective judgment.

b. Planned sampling is useful when requirements at one location are
more important than those at other locations; for example, galley dumpsters
as opposed to those in a remote administrative area. It is also useful when
the Contractor's performance is poor in some spots but better in others.

5.2.3 Random Sampling. Surveillance based on random sampling evaluates
part but not all of the work performed. (Appendix D provides details of the
mechanics of random sampling.)

a. Using random sampling, any occurrence of work is as likely to be
monitored as any other occurrence. The QAE's bias does not affect the
specific occurrences of work selected for evaluation since all occurrences
of an item of work are assumed to have the same level of importance.

b. This method estimates the Contractor's overall level of
performance for a given contract requirement, It is most useful when
evaluating items that are repetitive in nature such as janitorial work,
grounds maintenance, or service call work.

c. To achieve full benefits, the random sampling method must be
applied properly. If misapplied, results will be biased.

5.2.4 Validated Complaints. Validated customer complaints constitute a
surveillance method based on customer awareness., Customers, familiar with
contract requirements, notify the QAE when there is a case of poor or non-
performance. Upon notification, the QAE investigates the report and, if
valid, documents the performance problem.

a. FPormal customer complaints are a means of documenting certain
kinds of gservice problems, The wvay to obtain and document customer
complaints needs to be carefully planned by the persons monitoring the
service contract.

b. Customer complaints are not random, but when validated by the
QAE may be used to deduct money from the Contractor.

c. When random sampling is the chosen method of surveillance, a
customer complaint cannot be used to satisfy a random observance. However,
it can be used as further evidence of unsatisfactory performance if random
sampling shows that the specific service is unsatisfactory. These
complaints can be used to decide if other action should be taken.

(1) Getting Customer Complaints. An aqggressive customer
complaint program, once established, needs to be explained to every
organization that receives the Contractor's services. An operating
instruction should be given to each organization outlining the customer
complaint program, the format and the content of a formal customer
complaint, and the action which can be expected from those assigned to
watching and managing the service contract. (Appendix E provides a




Customer's Guide for Evaluating Contractor Performance.)

(2) Documenting the Customer Complaint. Normally, each
customer complaint is brought, in person or by telephone, to the individual
checking contract performance, Enter complaint information into a Customer
Complaint Record, similar to the sample gshow in Figure 5-~1. The record
contains the following information:

1l Date and time of complaint.

2 Source of complaint - organization or individual.

3 Nature of complaint (narrative description).

4 Contract reference of complaint related services.

5 Valid complaint (Yes or No).

6 Date Contractor informed of complaint.

7 Action taken by Contractor.

8 Signature of the person receiving and validating the

complaint.

5.2.5 Unscheduled Inspections. The QAE may conduct impromptu evaluations
of contract requirements whenever necessary. This surveillance method
(which is not really a method at all) provides no information on the
Contractor's overall performance.

5.2.6 Criteria for Method Selection. No firm guidance for method
selaction can be provided in a manual of this type. Some general guidance
on selection criteria are:

a. Population size refers to the number of scheduled or expected
occurrences of a contract requirement over a given time period, usually one
month. The actual number of occurrences will depend on how a unit of
service is defined. Frequency of service at any location may be daily,
weekly, e@tc. Population size is easy to determine for scheduled services.
When services are performed on an "as required" basis, population size must
be estimated based on historical or projected data. Large homogeneous
populations are ideally suited to random sampling.

b. Some contract requirements are more important than others. Some
reguirements may have an impact on an activity's mission. Others have
little or no impact. One hundred percent inspection might be used for
"important" contract requirements, a sampling method or customer complaints
for "less important requirements”, and validated complaints for the "least
important requirements”®.

c. It is easier to talk about instances where surveillance methods
are not appropriate.
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(1) One-hundred percent inspection is not suited to large
populations. It would be time consuming for the QAE and expensive to the
Government.

(2) Those services that are important or costly require tight
surveillance. Validated complaints do not guarantee that all instances of
nonper formance or poor performance will be reported in a timely manner.

(3) 1If a service s required but individual occurrences are of
small importance (for example, emptying a trash can), it is normally not
beneficial to invest a great amount in surveillance. One-hundred percent
inspection is the most costly of che evaluation methods and should not be
used.

(4) If a contract requirement is continuous in nature, 100
percent inspection is not feasible since it would require a QAE to be
on-site full time. Examples of continuous requirements are manning a guard
post, maintaining a minimum inventory of gparts, and fulfilling contractor
quality control requirements.

{5) It is not possible to use a surveillance method that
requires prescheduling of evaluations for unscheduled service such as
responding to Emergency/Service (E/S) calls, processing work orders, and
dispatching vehicles, It is possible to schedule retrospective evaluation
of Management Information Systems (MIS) outputs such as logs, work orders,
or other written records.

d. The choice between planned sampling and random sampling is
sometimes difficult.

(1} For example, on a Bus Service Contract it would be very
easy to establish a random sampling evaluation plan where the QAE monitors
the Contractor's compliance with the established bus schedule. However,
this tyvpe of surveillance plan would require the QAE to travel to all areas
of the bus activity on a random basis, resulting in a large amount of
unproductive QAE travel time. Because of the many customer complaints that
would result if there were poor bus service, planned sampling is a more
attractive surveillance methed.

(2) A good rule of thumb in choosing between random and planned
sampling is that if all evaluation can be conducted at one work site, random
sampling is preferred. If work sites are dispersed, planned sampling should
be used. On the other hand, increased QAE travel time may be a good
investment if the work item is important.

e, 1Ideally, QAE's should he staffed to the level required to
support the selected QA Program. 1In reality, the QA progra  i1sed must
accommodate the availability of QAE's. A combination of QA methods should
be considered to get the best QA program possible with a given number of
QAE'S.

5.2.7 Qutputs Subject to Surveillance. The QAE must determine what output
to inspect 0 determine the Contractor's overall performance. In many
instances a contract requirement will generate several outputs. Evaluating
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DATE: TIME: ,

- SOURCE OF COMPLAINT:
1 Organization -

Individual -

NATURE OF COMPLAINT:

CONTRACT REFERENCE:

COMPLAINT VALIDATED:

Date - Time - By -

CONTRACTOR INFORMED OF COMPLAINT:

Date - Time - By -

ACTION TAKEN BY CONTRACTOR:

WORK REINSPECTED:

Date - Time - By -
Satisfactory -
Unsatisfactory -

PIGURE S5-1

Customer Complaint Record
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a single output may provide a reliable indication of the Contractor's
overall performance. Types of outputs subject to inspection are:

a. Work Performed. 1Inspection of all work performed {s the best
way to evaluate Contractor performance. This requires that the QAE be at
* the work site during performance of the work, or be there shortly thereafter
if results of work performed are visible (e.g., janitorial, grounds, etc.).

b. Records. If the QAE is unable to be at the work site at
required times, the inspection of records, work chits, and other documents,
(combined with spot checks of actual work performance,) may provide a
satisfactory indication of work performance.

¢. Management Information System (MIS). MISs usually collect
information over a specified period of time. This information can be
. compared to a contract standard. On the basis of this comparison,
per formance can be evaluated and the performance for the specified period
can be accepted or rejected.

(1) For example, the vehicle down time rate is computed every
month. A simple comparison of the rate with the maximum acceptable rate in
the SO% explains a great deal about the level of maintenance service
supporting the base vehicles.

(2) By way of caution, one is going to use a MIS to check the
Contractor, make sure the MIS contains reliable data.

5.2.8 Inventory of Services. Each service requirement that is to be
monitored must have an Inventory of Services worksheet prepared., Figure 5-2
is a sample of an inventory worksheet. 1lnventory worksheets are prepared at
the same time the QA Plans are prepared.

a. Purpose. Inventory of Services Workshasts serve two purposes.
Pirst and most obvious, these worksheets provide a comprehensive listing of
locations receiving a given service. Second, these worksheets are used to
select locations for inspection when one of the sampling methods is used.

b. Numbering. Worksheets list each location where a service will
be performed. Work occurences should be grouped as daily, weekly, or
monthliy depending on how surveillance is to be conducted (1.e., qaily,
weekly, monthly, or other.) Each work occurence, within the group, should
then bpe sequentially numbered.

5.3 A PLANS. The most important part of implementating a QA program is
the development of comprehensive QA Plans. (Appendix C provides a sample of
a QA Plan for Scheduled Solid Waste Collection.)

\ a. QA Plans are documentation of how the QAE intends to monitor
ke specific aspects of Contractor's performance.

b. These plans are the basis for developing QAE schedules and
determining required QAE staffing levels,

e




INVENTORY OF SERVICES FOR: Industrial/Administrative Solid Waste Collection

SURVEILLANCE SCHEDULE: Weekly

NUMBER : LOCATION/IDENTIFICATION H NUMBER : LOCATION/IDENTIFICATION
1 : BLDG 1 1 : H :

2 H BLDG 1 1 H H :

3 : BLDG 2 : H :

4 : BLDG 3 : : :

5 H BLDG 4 1 North End H : :

6 : BLDG 4 2 North End : B H

7 s BUDG 4 3 South End : : s

8 : BLDG 5 : : :

9 H PARK ADMIN BLDG H : :

i : PARK MAINT BI.DG : : :
11 : : H :
12 H : : :
13 : : : H
14 : : : :
15 : : : H
16 : : : :
17 : H H :
18 : H H H

- FIGURE 5-2
Inventory of Services Worksheet
(Sample)

c. QI Plans are developed to cover all items shown in the
Performarce Requirement Summary Table. (A single plan may cover more than
one item if surveillance of those items is compatible.)

d. QA Plans are monitored by the QAE throughout the life of the
contract. Once established, they do not tend to change.

e. Recommended formats for QA Plans are described below, (A sample
of a QA Plan is provided in Appendix C.)

f. Each QA Plan established should have an evaluation worksheet, or
checklist. This worksheet, or checklist, is used to document 3urveillance
results. Figure 5-2 is a sample of an Evaluation Worksheet for refuse
collection.

5.3.1 100 Percent Ir<pection.

a. Contract Requirement. Contract requirements, identified in the
Per formance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements also are listed. .
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SURVEILLANCE SCHEDULE
CONTRACT NUMBER:

FOR: 22 June 1981

FOR INDUSTRIAL/ADMINSISTRATIVE AREA SOLID WASTE COLLECTION

QAE: I. Peak

BLDG/
LOCATION

CEBRIS POSITION CONDITION COMMENT

Bldg. : : H : :
314 : : p H P H P H
Bldg. B : : : :Trash spilled on pavement
319 : H F H P : P swhen dumpster emptied
. Bldg. H : H H :
#28 : H P H P : P H
Bldg. t : s : :Container overflowing,
- : $41 2 : ? H P : P :scheduled nick-up yvesterday
t- Bldg. : : : : :
b 443 : : P : p : P :
Area H H : : :Container 1lid will not
33 H : | 4 H P : P :close
Area H H : H :
$11 : : P : P s P :
{ Area H H H H H
$19 : : P H P 3 -4 :
L . Area H : : H H
b $23 3 : P H P H P s
[ . : : H :
¢II . H s : : :

;»

»

S
"A .
:
.
L
b
8

3

TR o S
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FIGURE 5-3
Evaluation Worksheet for Scheduled

Industrial/Administrative Area Solid Waste Collection
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- '_ b. Primary Method of Surveillance. The primary method of
evaluation is 100 percent inspection.

e C. AQL. AQL's are best stated as a percentage.
C d. Quantity of Work. Define a unit (i.e., single occurrence) of
T work, and determine the number of units to be performed during the
surveillance period. Performance of each unit will be evaluated.
e. Level of Evaluation. This is not applicable.
f. Sample Size. This is not applicable.
g. Sample Selection Procedure. This is not applicable.
p h. Evaluation Procedure. List any procedures or checklists used
- when doing the inspection. Evaluation procedures should be in enough detail

to allow others to continue the same manner of inspection using the same
evaluation criteria.

- i. Analysis of Results. The analysis of evaluation results for 100
percent inspection is straight forward. The Observed Defect Rate (ODR) is
computed as follows:

Number of Defects
Number Units of Work

ODR. = X 100

5.3.2 Planned Sampling.

. a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirement are listed.

b. Primary Method of Surveillance. The primary method of
surveillance is planned sampling. Validated complaints are a good
supportive surveillance method. .

! ¢. AQL. AQL's should be stated as an absolute value (e.g. 3 per
- surveillance period).

d. Quantity of Work. Define a unit (i.e. single occurrence) of
work and determine the number of units to be performed during the
surveillance period.

e. Level of Surveillance. If more than one level of surveillance
is desired, it is recommended that three carefully defined levels of
surveillance be identified and that criteria be established for switching
from one level to another. These surveillance levels are:

Normal - Applied to good but not exceptional contractor
performance. This level of surveillance to be used
! when contract is first implemented.
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Reduced - Applied in the case of exceptional contractor
per formance.

Increased - Applied in the case of poor contractor performance,

. f. Sample Size. Determination of sample size for planned sampling
is subjective. In order to provide consistent surveillance, the rationale
for selecting a sample size must be identified. Sample size will vary
depending on the level of surveillance used.

g. Sample Selection Criteria. The criteria for sample selection
must be documented and applied consistently from surveillance period to
surveillance period. If there is no consistency, trends in contractor
per formance cannot be detected.

h. Evaluation Procedure. List any procedures or checklists used
when doing inspection. Evaluation procedures should be in enough detail to
allow others to continue the same manner of inspection using the same
evaluation criteria.

i. Analysis of Results. The Observed Defect Rate (ODR)} for a
planned inspection is the total number of defects documented during the
. surveillance period. All defects detected by customer complaints and
- unschedule inspections are included in this total. The ODR is:

ODR = number of documented defects.,

h i 5.3.3 Random Sampling. This method, in order to be effective, must be
] ) properly applied. (Appendix D describes the mechanics of random sampling.)

Chancd

I a, Contract Requirement. Contract requirements, identified in the
: Performance Requirements Summary Table (see Figure 4-1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements are listed.

v
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b, Primary Method of Surveillance. Random gampling is the primary
evaluation method. Validated complaints and unscheduled inspections may be
considered as secondary methods. WARNING information collected by other
surveillance methods can never be combined with information gathered by
vandom sawpling. Evaluation results collected by sSther methods serve cnly
as supportive data.

e. AQL. For evaluation by random sampling, AQL's are stated as a
percentage and predefined as 5, 10, 15, 20 or 25 percent. Sample sizes for
AQL's of 15, 20 and 25 percent are defined in the Sample Size Tables but are
not generally recommended.

d. Quantity of Work Performed. Define a unit of output for each
service that is subject to inspection. It is important to accurately
determine the quantity of work performed in order to select the appropriate
sample size.

b
Ciy
b

W e e U ST T R S WP U U




e, Level of Surveillance. The level of surveillance will be set at
one of three levels, and the level of surveillance may be adjusted monthly
depending on the Contractor's performance.

(1) Initial level of surveillance is normal surveillance, level
II.

(2) Reduced Surveillance. If contractor performance has been
®"excellent,"” the level of surveillance could be reduced to level I.

(3) Increased surveillance, If, on the other hand, performance
during the past surveillance period was poor, surveillance could be
increased to level III,

f. Sample Size. Sample size for random sampling is determined by
use of tables and Is a function of the AQL, quantity of work performed and
lcvel of suzveillance, (Sample size table are provided in Appendix D.)

g. Sampling Procedure., To assure that samples are selected
completely at random, a random number table must be used. (This table is
provided as part of Appendix E.) .

h. Evaluation Process. List any procedures or checklists used when
doing the inspection. Evaluation procedures should be in enough detail to
allow others to continue the same manner of inspection using the same
evaluation criteria.

i. Analysis of Results. Analysis for random sampling will consist
of computing the Observed Defect Rate (ODR) for the past surveillance period.

Number of Defects
ODR = Number Evaluations Conducted x 100

The number of defects used in computing the ODR is derived from
the samping process. Defects detected through validated complaints or
unscheduled inspections cannot be used.

5.3.4 Validated Customer Complaints A Validated Complaint is any customer
complaint identifying a Contractor defect that the QAE has validated by
documentation based on an on-gite visit. Complaints not validated may not
be used.

a. Contract Requirement. Contract requirements, identified in the
Performance Requirements Summary Table (see Figure 4~1), are listed along
with the performance indicators and standards. Specific clauses in the SOW
establishing these requirements are listed.

b. Primary Method of Surveillance. The primary method of
surveillance is validated complaints. A secondary evaluation method that
may be used is unscheduled inspections.

¢c. AQL. AQL's for Validated Complaints should be stated in terms
of number of occurrences per surveillance period.
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d. Quantity of Work. Although the quantity of work will not have
direct effect on validated complaint evaluations, this information is useful
when putting results in perspective.

e, Level of Surveillance. This is not applicable.
€. Sample Size. This is not applicable,
g. Sample Selection Ciiteria. Tnis is not applicable.

h. Evaluation Procedure. Document how validation of complaints is
to be performed. Evaluation procedures should be in enough detail to allow
others to continue the same manner of inspection using the same evaluation
criteria.

i. Analysis of Results. Determine the number of validated
complaints for the past surveillance period. If there is a good customer
complaint program, changes in the number of complaints per surveillance
period may be useful in detecting changes in the Contractor's overall level
of performance. The Observed Defect Rate (ODR) for validated complaints is:

ODR = number of documented defects

5.3.5 Unscheduled Inspections. Unscheduled inspections do not have formal
QA Plans. This type of surveillance should be used as a secondary, or
supportive, surveillance method and as such, be subject to the QA Plan of
the primary method.

[
(o W)
)

b A s




R . .

CHAPTER 6 SURVEILLANCE

6. GENERAL. The key to assuring satisfactory performance from service
contracts is adequate Government surveillance of Contractor performance.
Hit-or-miss surveillance by untrained personnel is an invitation to poor

per formance. The more prone (historically) a particular type of work is to
shoddy performance, the more necessary it is to assign an adequate number of
trained and qualified personnel (QAE's) who are familiar with the contract
surveillance. The QAE is a key person in service contract management. The
QAE serves as the eyes and ears of the SCM and as such must demonstrate a
large degree of common sense since many facets of the job are subjective and
open to criticism, NAVFAC Quality Assurance Evaluator (QAE)} Training
Manual, MO-326.2, provides in-depth information on QAE duties and the
surveillance process.

6.1 SURVEILLANCE PROCESS. The surveillance process is a system composed
of many key elements. Figure 6-1 illustrates this system.

6.1.1 Inputs. The key input to surveillance is contract requirements.
These requirements dictate what work the Contractor is to perform and what
the QAE is to evaluate. Next in importance is the Contractor's work
schedule. The schedule is necessary in order for the QAE to know when work,
which is not scheduled by contract requirements, is to be performed. The
intensity of surveillance is influenced to a degree by the Contractor's past
performance. During the surveillance period the number and type of customer
complaints received will affect the QAZ2's schedule.

6.1.2 Process. The process, as displayed in Figure 6-1, may be divided
into four main parts: planning for surveillance, conducting surveillance,
analysis of surveillance results, and taking action based on those results.

a. Planning for surveillance includes QA Plans and Monthly QAE
Schedules. QA Plans are developed prior to contract award and in most cases
remain unaltered throughout the life of the contract. Monthly QAE
Surveillance Schedules are developed, based on QA Plans, at the start of
each surveillance period (a period is usually one month).

b, Contract surveillance is conducted in accordance with QA Plans
and the QA Monthly Schedule. 1If, during the surveillance period, major
discregencies are noted (and documented), tha QAR will alert the SCM that
action should be taken,

c. At the end of the surveillance period, "documented” surveillance
results are analyzed to determine the Contractor's overall level of
per formance.

d., Based on the Contractor's performance, there are several courses
of action that may be taken, First, deductions will be made for all
obsaerved and documented cases of non-compliance, regardless of the
Contractor's overall level of performance. Other specific actions that may
be taken include: "jaw boning" the Contractor; issuanca of a Contract
Discrepancy Report (CDR), Cure Notice or Show Cause Notice; and contract
termination. The person taking action may be the SCM, ROIC, OIC, or
Commander, NAVFAC. Regardless of the course of action, GOOD DOCUMENTATION
IS REQUIRED.
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FIGURE 6~1
Contract Surveillance Process
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6.2 QUALITY ASSURANCE EVALUATOR (QAE). QAE's must have qualifications
in both the technical aspects of the contracted function and contract
surveillance methods. .

a. Technical expertise for evaluating work quality is found within
the organizational component that would be responsible for work
accomplishment if it were to be performed by Government forces. The QAE
should be drawn from this component. (In the case of CA conversions the
activity will retain 4 percent of the organizational component being
corverted to contract performance. This 4 percent is intended for contract
management - i.e. SCM and QAE duties.)

b. The TRCO is the person usually responsible for selecting QAE's.
Once selected for QAE duties, candidate QAE's must be trained in contract
surveillance methods. This training is available through the QAE Training
Course offered periodically by NAVFAC Engineering Field Divisions (EFD's).

6.2.1 Authorityvy. OQAE derives his authority by delegation from the SCM and
acts as his representative when authorized. In no case can the SCM delegate
authority to the QAE that he himself does not have.

a. Delegation of authority is by letter from the SCM to the QAE.

b. The QAE has no authority to allow deviations from essential
contract requirements, but when authorized by his superior, he may approve
minor deviations not involving change in contract time, price, or basic
design,

c. The QAE has no auvthority to direct or interfere with the methods
of performance by the Contractor or to issue instructions directly to any of
the Contractor's personnel unless the methods being used are unsafe.

6.2.2 Responsibilities. The QAE, because of his familiarity with the
contract, the Contractor, and the customer, is involved with geveral aspects
of Service Contracting.

a. Specific QAE responsibilities will depend upon local conditions,
size of the contract, QAE collateral duties, etc. Assigned responsibilities
shouid be agreed upon by the SCM, the QAE, the TRCO, and other interested

parties pefore the contract start Jdate. Assigned QA responsibilities ghonlAd
be stated in writing.,

b. Specific QAE duties are to:

Qo Review plans and specifications prior to IFB/RFP;

o Conduct Contractor pre-bid site visits;
o Assist in pre-award surveys;
o Review Contractor schedules and advise SCM of acceptability:

b2
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) Attend pre-bid and pre-start conferences;

6 Coordinate provision of Government furnished space, utili-
ties, equipment and material;

Ao Prepare Quality Assurance Plans;

o Prepare surveillance schedules;

o Perform surveillance and document Contractor's performance;

o Conduct surveillance on accomplishment of re-performed work;

o Monitor labor, safety and security practices, and document
results;

) Recommend payment deductions for unsatisfactory work to
sCM; and

o Assist in the preparation of Government estimate for change
orders,

6.2.3 STAFFING. An adequate level of QAE staffing is required to make any
QA program work well. There are two approaches to staffing for contract
surveillance: (a) write the QA program to accommodate the number of QAE's
currently available, or (b) to write the QA program to provide the desired
level of surveillance and staff to that program. Obviously the latter is
the preferred approach., The chief problem is converting the desired leveal
of surveillance into manhour requirements. QA Plans, and the subsequent QAE
Schedules, provide a means of determining QAE manhour requirements. These
documents, {f properly prepared, will identify OAE staffing requirements for
contract surveillance.

6.3 QAE SCHEDULE. The development of an effective evaluation schedule
should be of the utmost importance to the QAE., The evaluation schedule
allows the QAE to plot where he should be on any given day of the week. By
developing a balanced inspection schedule, a QAE can be much more effective
in his job., It allows the QAE to plan his workday in advance to the best
advantage. It also allows him to utilize his time and aliminate some
potentially wasteful actions (for example, excessive travel time between
inspections). QAE Schedules serve three purposes,they are:

a. Optimizing Time. The QAE will use his established schedule to
plan his work. By making maximum use of a good schedule, the QAE will
optimize use of his time.

b. Management Control. The SCM is provided a copy of each QAE
Schedule. The SCM has the responsibility to see that surveillance of
service contracts is properly conducted. The QAE Schedule provides him the
information necessary to monitor the QA program.
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¢, Audit, The QAE Schedule, along with completed evaluation
reports, provide an audit trail for contract surveillance. The established
schedule as updated during execution, should reflect what was actually
accomplished.

6.3.1 Schedule Development. OAE schedules are based on established QA
Plans. When developing monthly schedules, the QAE will use the evaluation
worksheets developed for that month. As he prepares his schedule he may
find it convenient to combine surveillance requirements in order to
streamline the daily schedule. When developing schedules it may be
necessary to modify QA Plans in order to achieve the most effective
allocation of QAE time. However, plans based on random sampling CANNOT be
modified in this manner,

a. The Schedule. An example of a QAE's Schedule is shown in Figure
6-2. This example shows only a 6-day schedule. The QAE must make up enough
sheets to include each day of the month. Along the top of the schedule,
insert the items to be checked during the month. Along the bottom of the
schedule, indicate the number of observations to be made during the month.

b. Pilling In and Updating the Schedule. To f£ill in the inspection
schedule, the QAE refers to the QA Plans for each service being monitored.
The QA Plan is used to determine the inspections (observations) to be made
during the month.

(1) Contract surveillance must cover all hours of operation.
Random observations are scheduled at night, on weekends, and on holidays
when services are performed during these periods. Areas that are monitored
on a set schedule are included in the monthly schedule. This monthly
schedule shows where and what the QAE is monitoring at all times.

(2) Post any changes to the schedule weekly, and send copies to
the SCM and to the TRCO. Document and explain the reascons for each change.
Actual surveillance activity recorded on the evaluation worksheets must be
comparable to the monthly schedule.

(3) As updated, one must be able to conduct a complete audit
trail from the monthly schedule, to observing the QAE perform sampling, to
completion of the evaluation worksheet.

(4) After the schedule is completed and filled in, this form is
"FOR OFFICIAL USE ONLY" and must not be shown to the Contractor.

c. Review and Approval. The QAE's Schedule must be submitted to
the SCM for review and approval. The QAE is responsible for posting
changes, as they occur, to the schedule throughout the month., This schedule
becomes a formal part of the surveillance documentation, and, as such, it
must be auditable.

6.4 SURVEILLANCE. Contract surveillance involves using the QA Plan
called for in the monthly schedule.
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6.4.1 Performance of Surveillance. Contract surveillance is performed in
accordance with the QA Plan: method of surveillance, sample size/selection,
and evaluation critieria are specified in this plan.

a. The QA program must provide an adequate and consistent level of
surveillance. It is importan% that QA plan be followed and deviations
documented in order that this program can be audited.

b. Timing of Inspections:

(1) In some cases inspection will have to be conducted during
the period of work performance. For example:

- When the Contractor is performing maintenance on a piece
of equipment, the QAE may have to inspect the work before the equipment is
fully reassembled.

- If work on a building's electrical or plumbing systems ia
performed, the QAE would have to inspect before siding or dry wall is
replaced.

- To determine if the Contractor is maintaining a base
shuttle bus schedule, the QAE must be at the stop at the scheduled time.

(2) For daily services, such as custodial services, the QAE
should conduct inspections shortly after work performance, but prior to
occupant use.

(3) In many cases services performed will provide outputs of a
lasting nature and may be inspected days after actual performance. Work,
such as painting, resurfacing of roads, glass replacement, tree pruning,
etc., are examples of this type of work.

(4) Some services performed by the Contractor may be
inspectable at any time; for example: 1if a grounds maintenance contract
requires a level of maintenance (vs. frequency of work), the QAE will be
monitoring the cond.tion of the grounds rather then work performed (e.3.
grass to be between 2 and 4 inches in height.) A watch standing requirement
such as guard service or fire protection requires Contractor personnel on
duty 24 hours a day.

c. It is good practice to make surveillance findings, good or bad,
available to the Contractor on a daily basis. Provided information does not
relieve the Contractor of his Quality Assurance efforts but is intended to
keep the Contractor advised of the Government's perception of the quality of
per formed work.

6.4.2 Documentation., Just as services required of the Contractor have
outputs, Government surveillance has outputs. One of the key outputs is
documentation, which consists of: the DAE's monthly schedule, completed
evaluation worksheets, records of customer complaints, and any other
material that reflects the quality/quantity of Contractor performance.
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QAE: SCHEDULE FQR WEEK OF : June 22 thru 27

DAY
‘TIME MON TUE WEN THU FRI SAT
: P~-INSP :P-INSP : R-INSP
0700 : MESS :MESS HALL : BLDG. 1,9
: BALL #2 :44 : 13,20,31
H : : MONITOR : R-INSP : s
0800 : 1 Meet :+ TRASH : BLDG., 11, : MONITOR s
: :with SCM, : COLLECTION : 14,18,20 : TRASH
. : P-INSP :ROIC, AND : IN RES. H ¢ COLLECTION :
0900 : CONT. :CONT. REP : AREA A s : IN RES. :

s e oo
at ve ae
.« os o0

: QC FILE :TO DISCUSS: : : AREA B
: : CHANGE H : P-INSP H H
1000 : : ORDERS : + WASH : :
: H H :_RACK : :
H H : H : :
1100 : : H : : H
1200 : LUNCH ¢ LUNCH : LUNCH :+  LUNCH : :
1300 : : PINSP H :  LUNCH H
: PAPER H : SANITARY : H H
¢ WORK H : LANDFILL H : H
1400 : IN : : OPERATICN- : H :
: QFFICE H H : MEET :
: R-INSP : R-INSP : H : WITH H
1500 : BLDG. 1 : AREA 5,9 : : : SCM :
: 5,332,411 : 11,15 : : : :
H : : R-INSP : P-INSP : P~INSP :
1600 H : AREAS 3,5, : COMMISARY : MESS HALL :
: : : 7,17,19 : : $2 :
1700 : H H H : :
1800 H : : H :
H H B H H H
1900 : : : : H :

NOTE: P-INSP = Planned Inspections
R-INST = Random Inspections

FIGURE 6-2
QAE Surveillance Schedule
{Sample)
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a. Recording Observations. Evaluation Worksheets are used for each
QA Plan, They are used to tally information on scheduled observations and
noted defects. Each observation in the sample is recorded on the Worksheet,
and the Worksheets then become a formal Goverrment record.

b. Potential Unsatisfactory Performance. If surveillance indicates
that the number of defects for the month may exceed the AQL, the QAE should
try to identify and document the cause of the problem.

(1) The cause of the problem may lie with the Government.

(a) 1Is delivery of Government-provided material or
equipment the problem?

(b) Are Government employees (civilian or military)
discupting the Contractor's work efforts?

(2) If the cause of the problem lies with the Contractor, the
QAE should determine why.

(a) Does the Contractor have an adequate number of people,
or properly trained people, at the work site?

{b) Is Contractor work supervision adequate?

(c) 1Is the Contractor's QC program identifying these
problems? (It should be.) ‘

(d) Are the proper equipment and materials being used?

{e} Is the work method used capable of producing the
required output?

c. During the course of the contract the QAE retains a copy of all
QAE Schedules, Evaluation Worksheets, and checklists. At the end »f the
contract period, the QAE fori.ards these records for inclusion in <he
contract file. However, when a specific service becomes unsatisfactory
during a surveillance period, a copy of the irspection documentation
supporting the contract discrepancy is forwarded to the SCM/ROIC Zor action.

d. As mentioned above it is good practice %o keep the Contractor
appraised of surveillance results. One way to .l this is to provide the
Contractor's Representative a copy of the Evaluation Worksheet. It is
recommended that Contractor's Representative initial the original Evaluation
Worksheet indicating that he has received a copy.

6.5 SURVEILLANCE RESULTS. It is the QAE's duty to make QA avaluation
results known to the SCM who then is responsible for taking the aoppropriate
action. At the end of the month the QAE will tally the results for all
Evaluation Worksheets, checklists, etc., %o determine the Contractor's
overall performance with respect to each (A Plan.
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6.5.1 2xcellent Performance. If the Contractor has performed in the best
possible manner and there were few defects noted (Observed Defect Rate (ODR)
less than 1/2 the AQL), the QAE might suggest that:

a. The Contractor should be notified by the SCM that he is
performing satisfactorily.

b. The level of surveillance might be reduced.

c. Deductions will be made on all documented defects.
6.5.2 Good Performance, When a Contractor's quality control program
works, good performance results, If the result of a QAE's surveillance

shows consistently good performance, the amount of surveillance can be
decreased.

a. Deductions will be made on all documented defects.

b. Reduced Surveillance. Inspection can be reduced when the
following conditions have been met for a surveillance period.

(1) The preceding month's work (or number of months as
specified in the QA Plan) has been acceptable.

(2) The percentage of defects in the preceding month(s) is less
than one half of the AQL.

(3) The normal sample size is being used.
(4) The TRCO and the SCM agree to use reduced inspection.
c. Returning to Normal Surveillance. When reduced surveillance is

in effect, return to normal inspection the next month under the following
conditions:

(1) when the percentage of defects exceeds the AQL under
reduced sampling, or

(2) The TRCO and the SCM deem it necessary to return to normal
inspection.

6.5.3 Questionable Performance. An outcome of questionable performance
can only result when random sampling is the surveillance method used.

a. Random sampling procedures take into consideration potential
errors in results. Since random sampling only provides an estimate of the
true defect rate, a margin for error must be used. This is done by
specifying the accuracy desired of the ODR, as compared to the true defect
rate. Accuracy is defined to be one half of the AQL. If, for example, the
AQL was 10 percent, accuracy would be 5 percent. It is this gray area,
where the ODR falls between the AQL and 1.5 times the AQL, that results are
questionable.

b, The recommended actions for questionable performance are:
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(1) Deduct for all documented defects.

(2) If there are a significant number of validated customer ]
conmplaints and/or defects detected by unscheduled inspections, issue a
Contract Discrepancy Report (CDR).

(3) Go to an increased level of evaluation.

6.5.4 Poor Performance. 1If the Contractor has displayed poor performance
(L.e., the ODR exceeds the AQL, or for random sampling the ODR exceeds 1.5
times the AQL), then the following are the actions normally taken in
addition to deductions.

a. If the QAE first determines that the Government created any of
the discrepancies, these are not to be counted against the Contractor's
per formance. When the Government has caused the Contractor to perform in an
ungsatisfactory manner, the QAE prepares a letter to be sent to the
responsible organization, requesting corrective action. The QAE sends it to
the responsibie organization through che 3CM.

b. If the Government did not cause the discrepancy, the QAE tells
the Contractor's site manager, in person, when discrepancies occur and asks
the Contractor to correct the problem. The QAE makes a notation on the
Bvaluation Worksheet of the date and time the deficiency was discovered and
has a Contractor's representative initial the entry on the checklist.

¢. Increased Surveillance. The level of surveillance can be
increased when the following conditions have been met for a sampling period:

(1) The preceding surveillance period (last month's inspection)
has been unsatisfactory (ODR exceeds AQL).

(2) Normal sample size is being used.

(3) The TRCO and the SCM agree to increased inspection.

(4) Use the Sample Size shown in Table III, Appendix E, (or go
to 100 percent inspection)

e
<
;

(5) Return to Normal Sample Size if after one month the ODR is
less than the AQL.

e e

e

d. When the Contractor is responsible for failing to meet the
limits of satisfactory performance (the AQL}, the SCM issues a Contract
Discrepancy Report (CDR) to the Contractor (discussed in 6.5.2 below). 1If
the failure is serious enough, issue the CDR at the time of the
unsatisfactory performance rather than at the end of the month.

e. If the Contractor does not achieve satisfactory performance in
that specific service by the end of the next month, the SCM issues another
CDR, and the ROIC may call in the Contractor Representative for a personal
review of the problenm.

1 S AN 1.‘u .'
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£. If a third CDR must be issued, the ROIC should consider issuing
a cure notice. (However, a cure notice can be issued sooner, 1f necessary.)

|
|
_ |
\ g. Depending on the Contractor's overall performance, the ‘
Governaent may issue a Show Cause letter if the reply to a cure notice is
ungatisfactory. (EFD 02 approval is required.)

* 6.6 TAKING ACTION. The QAE may check the Contractor's performance and
document any non-compliance, but only the OIC may take formal action against
the Contractor for unsatisfactory performance. This section lists the
normal steps to be taken by contract administration when the QAE reports
these deficiencies. The actions listed are not hard-and-fast rules and
represent a minimum level of action. More serious action can be taken |
sooner. ‘

6.6.1 Deductions. NAVFAC policy is that deductions will be made for each
observed and documented defect. Extrapolated deductions based on random
sampling will not be used.

a. The QAE makes a recommendation on the amount of payment
deductions to be made based on documented deficiencies multiplied by the
price shown in the Schedule of Deductions, or in the Items of Aid for
indefinite quantity work items, and the amount of liquidated damages shown
in the "Consequences of Contractor's Failure to Perform"™ clause.

b. When the Contractor's performance is unsatisfactory, i.e.,
exceeds the AQL as defined in the QA Plan and a formal action is indicated,
the QAE, the TRCO, the SCM, the ROIC, and the Contract Specialist meet to

. determine what action is appropriate.

c. If a decision is reached to not take a nonetary deduction, the
reasons are to be documented., The ROIC must indicate agreement with the
decision by signing the decision documentation.

d. PExample Deductions:

(1) Example 1. The QAE has conducted surveillance of a
contract requirement using planned sampling supported by validated customer
complaints, At the end of the month results are:

o Number of inspections conducted - 100

o0 Number of defects found through planned inspection - 3
o Number of customer complaints - 15

o Number of complaints validated - 11

(a) The Contractor was not given the opportunity to per-
form the work due to time constraints.

(b) Observed Defect Rate (ODR) i3 14 (3 + 11). Assuming
AQL was 10 defects/month, the Contractor performance is POOR. A CDR should
be 1issued.

NN - Qawc
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(c) The established price for each unit of work is $10
(taken from the Schedule of Deductions). Recommended deduction is $140 plus
an additional 10 percent for administrative costs which ar~ allowed under .
the "CONTRACTOR's CONSEQUENCES OF FAILURE TO PERFU~" clause of Section
00004. Total amount recommended for deduction is $154.

(2) Example 2. Random sampling has been the method used to
monitor the Contractor's performance. Results at the end of the month are:

. o Number of inspections conducted - 87
o Number of defects found through random sampling - 6
o Number of customer complaints - §
o Number of complaints validated ~ 2

o Number of defects documented
by Unscheduled Inspections - 2

{a) The Contractor was not given the opportunity to
perform the work due to time constraints.

(b) The ODR is 6.9 percent (6 divided by 87). NOTE: The
2 defects identified by customer complaints and the 2 day unscheduled
inspections are not included in the ODR computation.

(c) The established price for each work occurrence is $15.
Recommended deduction is $150 ($15 X 10 defects; all defects are used for
deduction calculations), plus $15 for administrative costs. (The
. "CONSEQUENCES OF CONTRACTOR'S FAILURE TO PERFORM" Clause, Section 00003
’ allows an additional 10 percent for defective work that is either
re-per formed by the Contractor or left unperformed.) Total amount
recommended for deduction is $16S5.

(3) Example 3. The QAE has used 100 percent inspection to
evaluate the Contractor's performance. At the end of the month resulis are:

o Number of inspections conducted - 85
0 Number of defects found - 7

o Number of defects corrected by
Contractor - 4

o Number of defects corrected by Government
Employees - 3

(a) The nature of required work was such that it could be
re-performed, and it was necessary that all work be accomplished during the
month.

(b} The ODR is 7. Since this work was very important to
the activity' mission the AQL was set at zero. The Contractor's overall
per formance is POOR. A CDR should be issued.

"-'
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(¢) The established price per unit of work is $500. The
recommended deduction is $2000 based on the following:

- Work re-performed by the Contractor is subject to a
10 percent deduction for administrative costs as specified in the
"CONSEQUENCES OF CONTRACTOR'S PAILURE TO PERFORM" clause, Section 00003.
(In this case administrative cost is taken to mean the cost of
re-inspection; therefore, the Government must be able to show that
re~inspection was performed.) This amounts to $200 ($500 x 4 x 10 percent).

- Work performed by Government employees is subject
to 20 percent deduction to reflect the cost of the liquidated damages as
specified in the "CONSEQUENCES OF CONTRACTOR'S FAILURE TO PERFORM" clause,
Section 00003. 1If the work in gquestion was bid lump sum, and the
Contractor's invoice reflects that work, the cost of that work must be
deducted. This amounts to $1800: $300 ($500 X 3 x 20 percent) plus $1500
{($500 X 3) for the cost of the work. (NOTE: If the work in gquestion was
bid on an indefinite quantity work item and the Contractor's invoice did not
reflect the work in question, only $800 would be deducted for that work
performed by Government employees.)

6.6.2 Contract Discrepancy Report (CDR). CDR's are written to identify
documented cases of poor Contractor performance. The Contractor, upon
receiving a CDR, must identify, in writing, how future occurrences of the
problem will be prevented (i.e., the corrective action he intends to take).
Based on the Contractor's response, the Government may or may not take
further action.

a. When the Contractor‘’s overall performance for any given contract
requirement is classified as "poor", the QAE should recommend to the SCM
that a CDR (Pigure 6-3) be issued.

b. The QAE is responsible for identifying the problem that caused
the poor performance. This information is not relayed to the Contractor.
The QAE will use this information ‘to evaluate the Contractor's response.

The Contractor should have a Quality Control Program that gives him feedback
on his performance.

c. If the Contractor's respcnse {s likely to correct the problem,
the QAE should recommend to the SCM that further Government action is not
required with the exception of an increased level of surveillance. 1If the
response is not likely to correct the problem, the QAE should identify why
it is not adequate and recommend further action to be taken by the
Government,
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1. CONTRACT NUMBER:

2. TO: (Contractor & Manager's Name) 3. FROM: (Name of SCM/ROIC)

4. DISCREPANCY OR PROBLEM: (Describe in detail: Include reference to
SOW Directive: Attach continuation sheet if necessary.)

5. SIGNATURE: (SCM/ROIC) 6. DATE:

7. TO: (Contracting Officer) FROM: (Contractor)

8. CONTRACTOR RESPONSE: (Contractor's proposed solution to correct future

occurrences of the problem, use Continuation Sheet if necessary)

9. SIGNATURE: (Contractor Representative)

DATE:

10. GOVERNMENT EVALUATION:
to the problem?)

(Is the Contractor's response a viable solution

11. GOVERNMENT ACTIONS: (Does the Government accept,
or reject the Contractor's response?)

propose modification,

12. CLOSE OUT:
QAE Signature:
SCM Signature:

ROIC Signature:

Date:
Date:
Date:

FIGURE 6-3
Contract Discrepancy Report
(Sample)
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APPENDIX C

SAMPLE QUALITY ASSURANCE (QA) PLAN
QA PLAN POR SCHEDULED INDUSTRIAL S3LID WASTE COLLECTION

1. CONTRACT REQUIREMENT. Clause 3.3 of Section 00005 specifies the re-
quirements for scheduled industrial solid waste collection. The contractor
is required to establish collection schedules. Collection standards are:

- Scheduled pick-ups are made within four hours of the established
time.

= Pick-ups are made outside of normal rush hours (or other 3site speci-
fic time).

- Noise levels not to exceed 90 dBA as measured on a general purpose
sound level meter, (ANSI standard S1.4-1961).

- No more then five pieces of debris within 15 yard radius of con-
tainer after pick-up.

= Containers re-positioned within five feet of specified location.

2., PRIMARY METHOD OF SURVEILLANCE. Random sampling supported by customer
complaints.

3. ACCEPTABLE QUALITY LEVEL (AQL). 10 percent.

4. QUANTITY OF WORK. Appendix H to the contract specifies 85 sites for
scheduled industrial solid waste collection. The contractor supplied col-
lection schedule specifies 50 of these sites for weekly collection and the
remaining 35 sites on a twice weekly schedule. This gives a total of 480
work occurrences per month ((50 X 4) + (35 X 4 X 2) = 480).

S. LEVEL OF SURVEILLANCE. Normal surveillance (Level II) is recommended
initially. If contractor performance i3 good (i.e., Observed Defect Rate
(ODR) is 1/2 the AQL, or less), for 2 months in a row, then reduced surveil-~
lance (Level I) should be considered.

If the Contractor's performance is questionable for the past month (i.e.,
ODR greater than the AQL but less than or equal to 1.5 times the AQL}) and
reducad surveillance was used, return to normal surveillance.

If Contractor performance is unsatisfactory in any month (i.e., ODR is
greater than 1.5 times the AQL), then increased surveillance (Level III)
should be implemented for the following month.

6. SAMPLE SIZE. Using the Sample Size Tables, the following sample sizes
are required for an AQL of 10 percent and a population of 480:

e LEVEL OF SURVEILLANCE NO. PER MONTH NO. PER WEER*
F'g Normal (Level II) 109 28
e Reduced (Level I) 34 9
e Increased (Level III) . 178 45
;fi *Assumes four weeks per month.
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7. SAMPLE SELECTION PROCEDURE. Since random sampling is the method of
evaluation to be used, sample selection will be by a random process. The
selection process is as follows:

a. Collection sites are numbered from 1 to 120.

b. On a monthly basis select four sets of random numbers of sizes in-
dicated above (i.e., 28 for Level II surveillance). Each set of numbers may
have duplicate numbers selected for those sites on a twice weekly collection
schedule. Numbers may be duplicated between sets.

c. Each set of numbers selected will be matched against the numbered
sites. These sites are the collection sites to be monitored for each re-
spective week.

d. Weekly cvaluation worksheets are prepared for selected sites.

8. EVALUATION PROCEDURES. The QAE will visit each selected 3ite on the day
collection is scheduled. Site visits, in general, should be conducted four
hours after scheduled pick—up time. The QAE should arrange to be at the
gite at the time of pick-up if there have been problems reported with re-
spect to debris or noise.

9. ANALYSIS OF RESULTS. At the end of the month, the QAE is to count the
number of pick-ups classified as unsatisfactory and compute an overall defect
rate for the month. The Observed Defect Rate (ODR) is the number of unsatis-
factory pick-ups divided by the sample size.

_(Total # U's)
(Total ¢ U's + S's)

ODR X 100

Since this QA Plan is based on random sampling, unsatisfactory pick-ups
detected by customer complaints cannot be used in computing the ODR. Un-
satisfactory pick-ups detected by customer complaints will be used in deter-
mining a course of action when the contractor's observed performance is
questionable (i.e., ODR greater than the AQL but less than 1.5 times the
AQL) .
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APPENDIX D

RANDOM SAMPLING

. 1. GENERAL. Random sampling is a surveillance method based on statistical
theory. The key element of random sampling is that each and every occurrence
of work has an equal chance of being evaluated. In order to achieve the
desired end results, knowledge of the Contractor's overall performance based
on evaluation of only part of the work, surveillance by random sampling must
be applied properly. Key elements of random sampling are:

a., Sample size is specified for a given population to achieve a pre-
determined level of statistical accuracy.

b. The sample of work occurrences selected for evaluation must be se-
lected by a random process in which each occurrence has equal chance for
selection.

¢. Once an evaluation schedule has established, it must be followed
through the surveillance period (i.e., monthly schedules).

d. Surveillance data gathered by other methods (i.e., customer com-
plaints and unscheduled inspections) can not be combined with data gathered
by random sampling.

e. Assessment of 'the Contractor's overall performance, projected from
the observed condition of the sample, will always have the potential to be
in error. Statements as to overall performance should be stated as "The
Contractor's overall defect rate is in excess of X %". (Where "X" equals
the observed defect rate minus one half the AQL ~ ex. ODR (9.2%) - 1/2 AQL
(10%) = 4,2%.)

2. MECHANICS OF RANDOM SAMPLING. Random sampling i3 a structured approach
based on statistics to contract surveillance. As such, there is a set pro-
a5 cedure in its application. The mechanics of applying random sampling are as
follows.

P 3. POPULATION. The total number of work occurrences for a given function
'{.- that are to be performed during the surveillance period must be knowa ui
e accurately estimated. The Inventory of Service Worksheet is used to deter-
n mine population size.

:‘ a. When work {s scheduled, population size is easy to determine,

- Example: Activity X has 80 dumpsters, 70 are emptied weekly and 10
are emptied twice a week. The population, total number of work occurrences
L per month, is 360 (70x4) + (10x4x2).

'-! b. Wwhen work i{is un.cheduled, population - _ze must ba estimated.

Example: The number of service requests for the past six months
weres
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Jan 321

Feb 301
Mar 295
Apr 337
May 340
Jun 320
Total 1914

The average number of service calls per month has been 319 (1914/6). This
would be the expected population for service calls for next month unless
there {s some known reason to expect a change.

4. SAMPLE SIZE. Sample size requirements are based on AQL, population size,
and level of surveillance. Sample size tables are used to determine sample
size. Tables for normal surveillance, reduced surveillance, and increased
surveillance are attached.

a. Select the table with the desired level of surveillance (Tables I,
11, or III).

b. Select the column with the required AQL (.05, .10, .15, .20, or .25).

Cc. Select the row that 1s closest to the population size, preferably
the next largest entry.

d. The number indicated by the row and column selection is the sample
size required for surveillance in one surveillance period.

(1) Daily surveillance requirements will be determined by dividing
the required period's sample size by the number of days that surveillance is
to be conducted.

(2) Weekly surveillance requirements will be determined by dividing
the required sample size by the number of weeks in a period.

(3) when computing weekly or daily sample sizes, always round up %o
the next whole number (e.g. 45 monthly samples required and 20 work days per
month results in a daily sample size of 3 - (45/20) = 2.25 and rounded up
results to 3).

5. Sample Selection. The final thing to be decided in sampling i3 how the
sample will be drawn, The objective in the method is to insure that the
sample is random (that is, that all services have an equal chance of being
selected). To achieve random selection, use a random numbers table as ex-
plained in the following examples. (A random numbers table, Table IV, is
attached). Most items will fall into one of these examples.

a. Use Of The Random Numbers Table. The random numbers in Table IV are
arranged in groups of two.

(1) To use the table, begin by picking at a random a group of num-
bers on any page of the table. This is usually done by closing the eyes and
pointing with a pencil or finger to some initial group.
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(2) To identify additional random numbers, follow a pattern. Go
along a given line to its end and then along the next line to its end and so
on through the table until enough numbers have been selected or until the
table ends, .

(3) If the table ends and there are still more numbers to gelect,
go back to the beginning of the table and continue using the same pattarn.
Use varioug patterns alternately, for example, use lines for one sample, use
columns for the next sample, and use a diagonal pattern for the third mple.

b, How To Use the Random Numbers Table To Identify a Random Sam of
Consecutively Numbered Work orders. Suppose one has to identify a r: X

sample of 97 work orders for evaluation. (Sample size is based on a yla=-
tion of 319 using normal surveillance.) This can be done at the beg 11
of the month (before the work orders are written) or at the end of t . he

{1) If there are, or might be, 319 consecutively numbered worx
orders to select from, then one begins by listing the lowest work order num~
ber (known or projected). This could be #001, or possibly 443, or any other
sequentially assigned number. List the highest work order number (known oc
projected); in this case, it could be #319 or 762, FPor this example, use
work orders numbered #443 to 762,

(a) Select 97 three digit numbers from Table IV using a con-~
sistent pattern.

(b} If random numbers selected are not between 443 and 762,
discard the number outside the designated range and select a new number,

(2) For example, using the initial entry on Table IV we would select
number 441. This number is too low. The next number, going down the column,
is 343 again too low. The third number selected is 749. This number falls
in the range of work order number (443-762) subject to inspection. So work
order number 749 is selected to be inspected. The next work order number
selected is 523.

{3) This process would be continued until three work orders are
selected.

e. How To Use The Random Numbers Table To Identify A Random Sample From
A Gzouo of Items. If a number of items need to be sampled that are not con-
secutively numbered, the simplest solution is to list the identifiers, for
all the items in a column, on a piece of lined paper.

(1) Next, number the lines consecutively, beginning with the number
one. Now use the random number table to draw the sample from the line num=-
bers., A selected line number leads to the identifier located on that line,
and that identifier tells which item to sample. For example, if one chooses
to sample a set of work orders with attached sales slips, one is not going
to have to have a set of consecutively numbered work orders because not every
work order has a sales slip attached.
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(2) List the work orders with sales slips in a column, number each
line in the column, and randomly select enough line numbers to make up the
sample.

d. How To Use The Random Numbers Table To Identify a Random Sample of
Days. Suppose one wants to identify four days in the month on whicn to sam-
Ple something. The days of the month can be numbered 01 to 31 (or less, as
appropriate).

(1) It is best to use a starting point different from the one used
in the previous example. For the purpose of this example, it is being used
again.

{(2) One can move down the column from number to number until the
first number between 01 and 31 is spotted, 1In this case, it is 22, Thus
the 22nd day of the month is selected for sampling.

(3) Continuing in this fashion, one discovers that 11 is the next
number selected. This number is disregarded. Proceed in this manner until
the four days for sampling have been identified. In our example, the 4 days
selected would be 22, 11, 10 and 24.

(4) 1If it is not desirable to sample on weekends, discard those
days selected that happen to fall on a weekend and continue that selection
until the proper number of days has been selected,

e. How To Use the Random Numbers Table .o Identify a Random Sample of
Times of Day. If one wants to select random cimes of day to sample a ser-
vice such as taxi or bus service, use the 24 hour clock.

(1) 1If there are any constrairts during each 24-hour period, take
them into consideration. For example, 3suppose that base bus service opera-
tes between 0700 and 2300. Convert these times to minutes (e.g. 9700 = 0,
0410 = 130, 1215 = 315, etc.) Again, using Table IV and selecting three
digit numbers and proceeding across the line from the initial number, one
comes to 441, or 1421 hrs, as the first random time.

(2) The next random number is 343, or 1243 hrs. The number is good
and so0 one schedules an observation for 1243 hrs.

(3) Proceed in this manner until the desired number of sample times
have been identified.

£. How To Insure Variety in the Use of the Random Numbers Table, The
ugse of variety in the random number table ansures that detectable patterns
do not occur,

(1) Success in using the tables requires consistency but also vari-
ety. The above information should ensure that the tables are properly used
and that the sample is randomly drawn.

g. Other Random Numbers Generating Methods. The use of a hand held
calculator with a random number generating capability is an alternative to
the use of random numbers table. WUsing this type of calculator the QAE would
enter the minimum value and maximum value and numbers generated would always
be within the desired range.
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TABLE D-1
SAMPLE SIZE REQUIREMENTS FOR REDUCED SURVEILLANCE
(SURVEILLANCE LEVEL I)

POPULATION AQL
SIZE .05 .10 .15 .20 .25
50 31 21 16 11 9
75 34 25 17 13 10
100 44 27 18 13 10
125 49 28 19 14 10
150 52 30 20 14 10
175 55 30 20 14 10
. 200 57 31 20 14 11
225 59 32 20 14 11
250 60 32 21 14 11
275 61 32 21 15 11
300 63 33 21 15 11
325 64 33 21 15 11
350 64 33 21 15 11
375 65 a3 21 15 11
400 66 34 21 15 11
425 67 34 21 15 ’ 11
450 67 . 34 21 15 11
475 68 34 21 15 11
500 68 34 21 15 11
550 69 34 22 15 11
600 70 34 22 15 11
650 70 35 22 . 15 11
( 700 71 3s 22 15 11
- 750 71 35 22 15 11
800 72 35 22 15 11
850 72 35 22 15 11
900 73 35 22 15 11
950 73 35 22 15 11
1000 73 35 22 15 11
1100 74 35 22 15 11
1200 74 35 22 15 11
1300 74 36 22 15 11
1400 75 36 22 15 11
1500 75 36 22 15 11
1600 75 36 22 15 11
1700 75 36 22 15 11
1800 76 36 22 15 11
1900 76 36 22 15 11
2000 76 36 22 15 11
2500 76 36 22 15 11
3000 77 16 22 15 11
= 3500 77 36 22 15 11
o 4000 77 36 22 15 11
= 4500 77 36 22 15 11
*5' 5000 78 36 22 15 11
i 6000 78 36 22 15 11
7000 78 36 22 15 11
8000 78 36 22 15 11
9000 78 36 22 15 11
10000 78 36 22 15 11
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TABLE D-2
SAMPLE SIZE REQUIREMENTS FOR NORMAL SURVEILLANCE
(SURVEILLANCE LEVEL II)

POPULATION AQL

SIZE .05 .10 .15 .20 .25

50 3 37 32 27 23

75 60 49 40 32 27

100 76 58 46 37 29

125 89 66 51 40 31

150 101 72 54 42 32

175 111 78 57 43 33

200 121 82 60 45 34

225 129 86 62 46 35

250 137 89 63 47 35

275 144 92 65 48 36

300 151 95 66 48 36

325 157 97 67 19 37

350 162 99 68 49 37

, 375 267 101 69 50 37

400 172 103 70 50 37

425 176 105 n 51 38

450 181 106 n 51 38

475 184 107 72 51 18

500 188 109 72 52 18

550 195 111 73 52 18

600 201 113 74 52 39

650 206 114 75 53 19

700 211 116 75 53 39

750 215 117 76 53 *39

800 219 118 76 54 39

850 222 119 7 54 39

900 226 120 77 54 39

950 229 121 78 54 39

1000 231 122 78 54 39

1100 236 123 78 55 40

1200 241 124 79 55 40

1300 244 125 79 55 40

1400 248 126 80 55 40

1500 251 127 80 55 40

1600 253 128 80 55 40

1700 256 128 80 55 40

1800 258 129 81 56 40

1900 260 129 81 56 40

A 2000 262 130 81 56 40

< 2500 269 131 82 56 40

. 3000 274 132 82 56 a1

jr 3500 277 133 82 56 a

g 4000 230 134 83 57 a

2 4500 282 134 83 57 a

5000 284 135 83 57 a

:q 6000 287 135 83 57 41

' 7000 289 136 83 57 Q

8000 290 136 84 57 a

9000 291 136 84 57 a

10000 292 137 84 57 a
4
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SAMPLE SIZE REQUIREMENTS FOR INCREASED SURVEILLANCE
(SURVEILLANCE LEVEL III)

TABLE D-3

A s

POPULATION AQL
SIZE .05 +10 .15 .20 .25
50 47 43 39 35 £}
75 67 59 52 46 39
100 86 74 63 54 45
125 104 87 72 60 S0
150 121 98 80 65 53
175 136 108 86 69 56
200 151 116 92 73 58
225 164 124 97 76 60
250 177 132 101 79 62
275 189 138 108 81 63
300 201 144 108 83 64
325 211 150 111 85 65
350 222 155 114 86 66
375 231 159 116 88 67
400 241 164 119 89 68
425 249 168 121 90 69
450 258 172 123 9 69
475 266 175 124 92 70
500 273 178 126 93 70
550 288 184 129 95 7
600 301 189 132 96 72
650 313 194 134 97 73
700 324 198 136 98 73
750 334 202 138 99 74
800 344 206 139 100 74
850 352 209 141 101 75
900 361 212 142 101 75
950 368 214 143 102 75
1000 376 217 144 103 76
1100 389 221 146 103 76
1200 401 225 148 104 77
1300 411 228 149 108 77
1400 421 231 150 106 77
1500 429 234 151 106 77
1600 437 236 152 107 78
1700 444 238 153 107 78
1800 451 240 154 107 78
19090 457 241 155 108 78
2000 462 243 155 108 78
2500 485 249 158 109 79
3000 501 253 159 110 80
3500 513 256 161 11 80
4000 523 259 161 111 80
4500 530 260 162 111 80
5000 537 262 163 112 80
6000 546 264 164 112 8l
7000 554 266 164 112 81
8000 559 267 165 113 a1
9000 563 268 165 113 8l
10000 567 269 165 113 81
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TABLE D-4
SHORT TABLE OF RANDOM NUMBERS

44 19 15 32 63 55 87 77 33 29 45 00 31
34 39 80 62 24 3 8l 67 28 11 34 79 26
T4 97 80 30 65 07 71 30 01 84 47 45 89
22 14 61 60 86 38 33 71 13 33 72 08 16
40 03 96 40 03 47 24 60 09 21 21 18 00
- 52 33 76 44 56 15 47 75 78 73 78 19 87
37 59 20 40 93 17 82 24 19 90 80 87 32
11 02 55 57 48 84 74 36 22 67 19 20 15
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EXTRAFOLATED DEDUCTIONS BASED ON SAMPLING TECHNICUES

Giver:

AQL : €.5%; lo*t size : U450 units; sample : 50 uniss
Ter defectives were found in the sample.

Paxipum con*ract payment per month: $10,00Q0
Fayment percentage for the service (f-oa PRS): x &%
Paxisur payrent for acceptablzs sarvice: 2500
Unit price (3500 divided Lty 450 units) 1.1
10 defsctives exceed a reject number cf 9:

CLefective percentage in samplsz: 20%
Fercentage c¢f sample fcund acceptabls: 80¢%
Credit for corrected samples: 2. &R
Acceptatle percentage: 8.2%
Eaymern< for acceptabie servica: $411

FPigure E.1 Air Pcrce Deducticns Under Random Saampling.

This figure shows how deductions would noraally be a2
whez a ccntractor exceeds the AQL £cr any aonsthn's perf

meace, This eoxample illust-ates how cradits wculd cs

when wcrk is allowed %o be rceperiormed. Without
mance, <-he above finai payment wou.d ins<ead be 340
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AQL : S5%; lot size : 50 units; defectives : 5 unics.

Maximum con<ract payment per month: $10,2%
Maxipum payment cercentage foc

specific service: X 4%
Faximum payment for acceptable

Service: 3400
Onit price ($400 divided ty 50) 38
5 defectives exceed a rej2ct anumber of 3:
Eercen*age ¢f lc*t found acceptakblz: 9C%
Fayment for accegtable performance: 3360

FPigure B.2 Air Porce Dedauctions Basad on Planned Sampling.

This figure illustrates how deductions are made when
rlanned sampling procedures are utilized. Deducticrs would
no% be “aken if the defectives cbservad were 1less than *he
reject number of three. Wher “he AQL for a morth's perfcr-
mance is excseded, the <c¢cntractor should be notifizd by
means of a disccepancy report. If successive discrapancy
reports msust be prepared, a Show Cause o= Cuce Noticeé may be
required.




..............

All items are sukject toc 100% inspection.
Cos% of required services: $5000
Total number of work units(lot size): 100
Onit price ($5000 divided by 100 units): 359
Sample size: 100
Cbserved nornconforming items: 6
Units reworked at government option: 3
Unizs rot craditables for paymsact: 3
Total units creditaktle for paymen<: 87
FPercentage of ccntract price due: 97%
Ccllar value due: $4850
Liquidated damaces at 10% of

doncecnforming service (.10 x 6 x $50): $30
Actual amount paid: 34820

Pigure E.3 NAVPAC Eayment Under 100 Percent Inspecticn.

This figure illustrates NAVFAC's 1ne<hod of deducticans
under 100% dinspectica. Liquidated damages are assessed ac
0% of tke value of initial observad dsfect -ates in the
sampie. I<ems may ke zesutmictted <£for credit tcwards £iral
gayment.
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Fandom sampling is being u+tilized.
All defectives are raworked.
Ccst of required services: 35000
Total work units (lot size): 1000
. Unit price ($5000 divided by 1000 units) £s
Sample size: 122
Cbserved nonconfe aing: 1
Fercentage nonccnformirng: A
AQL: 1G%
Units rewcrka2d at goverrment option: 11
Total units creditabla for payment: 1000 |
Percentage of ccntract price due: 100%
Lcllar vaiue due: $5000
Liguidated damaces at 10% of
Acnccnforming "service (.10 x 11 x 35): $5.5
Actual amount paid: $49294.5

Figqure EB. 4 NAVFAC Fandom Sampling Deductions Where ACL is
Not Exceeded.

Under this scheme, randcm sampling prccesdures are
utilized, As before, liguidated damages are assessad 2
all ncnccenferming itsms that are observed. If all its
reworksd, as ia this case, <£full paymea< i=2ss any liquida<ed

damages is rmade.
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Randcm sampling procedures ars being utilizzad.
Ccst cf sequired servics £5000
Tctal number of work units (lot size): 1000
Uniz price ($5000 divided by 1000) 35
Sapgple size: 122
Cbserved norconfcrming unicts: 1
Ttzeshcld (AQL) : 10%
Cbserved percentage noaccnforairg: R
Units revworkad (at Government optioa): 6
Units rct creditable for payment: 5
Total units creditable for paymen<: 995
Eercentage cf ccntract price 4due: 99.5%
Dcllar value due: $4975
liquidated damaces_ (10% of nonconforaming

i+tems, or .10°x 11 x $5) £5.5
Actual amount paid: 34969.5

Pigure E.S NAVFAC Deducticns when defectives are less than
AQL and some are reworked.

This figure shows that random sampling is <the inspzc-
tion, and <that not all of +he units found defectiv:s wers
rewcrksd. Thus, 3deduc+tions for liquidat=2d damages and d=fec-

tive cbssrved sample Items are taxen. Tais precsduze Is 2ot
utilized ty the Air Fcrce.
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fandcm sampling procsduras ara being utilized.
Soms defectives are reworked in zhe allo+ted tinme.

Ccst of required services: $5000
To+al number of work urits (lot size): 1000
Onit price ($5000 divided by 1000 units): $5
Sample size: 122
Cbsec-v:d defec*tives nonccafcrming: 17
Fercentage ronccnforming: 14%
Threshcll (AQL) : 10%
Extrapclaticn of defective percentage

*0 Ok*ain total acceptalkl=2 units: 860
Units reworked (at Goverrnment opticn): 14
Total units creditable for payment: 874
Percentage ¢f centract price jua: 87, 4%
Lcllar value due: 34390

liquidatad cdamaces at 10% of <he value
6f ncrconforming services based on
extrarolated pefcantages (.14 x 1000 x S x .1):8$70

Actual amourt paid: $4320

Pigure B.6 NAVFAC CTCeductions where AQL is exceeded and
somne defectives are raevorked.

This Zllustratica shows <zhat vhen random =sanpliag
reveals ckserved defect rates in <*he sampl: to Le grea<er
«aan <he specified AQL, liguidated dJdamages and cpaymen<+
deducticns use sample defec< percentags. Uni=s “ha=< are
resubmittsd are cr2di+ted only af+sr <he extragolazicn calcu~-
laticrs are comple<e. This procedurz, i1 concert with seli-
able sta+is<ical <+echniques, should be most 2ffec=zive in

a

o]

1CE,

rn

gaining ccansmacter attention <o defz2c<ive parforn
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Flanned samrling inspection is irp effect.
Cost of required service: $5000
Total number of work units (iot size): 1000
Onit price ($5000 divided by 1000): $5
i sample size (as desiresd): 122
Cbserved nonconfcrming units: 12
Onits reworked within aliotted time: 6
Tozal units craditable for payment: 3%4
Eercentage c¢f ccatract price due: 99. 4%
(cedu only fcr observed dafects)
Ccllar valuc dae: $4979
Liquidated damaces at 10% of valu2 of
acncenforming "services: 36
actual amount paid: 34964
|

Figure B.7 gnvrlc Leductions under planned saampling proce-
ures.

The figure <shows the deduction procedurss for planned
saapliag.

3}
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APPENDIX E

INSPECTIICN RESOURCE ESTIBATION WORKSHEETS DEVELOPED BY
LANTDIV

tu

The following <three worksheets are exampies <¢f (A
n

rascurce sstimating wecrksheets +that have besn davelcped and
proaulgated by <+the Azlantic Diwvision, Naval Paciliziss
Enginesring Command. These worksheets apply for rplarned,

randce and 100 percent inspectien msthods and should resul-
in fairzly accurzate estimates of QAE requirements. A1l
gonthly totals can be accumulated <o obtain annual hceur
Tequiresments, and +thus provide an =stimate of rpersonrel
ceiling points that should either be retained or requested.
This getbcdclogy wculd provide futur-z benefits ir that agen-
cies might ke altle *c accumulats aczual bhours expended for
inspecticn during tke performance period of CA contrac:s,
and thus result ir a mathour estimating factor for varicus
work requirements that are performed under the contrace.

Itemns listed in the contract rcequirements columns should
cocrrespcend “c work items that are listed on =he perfermance
requiremern<s summparies (PRS's).
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QAE WORKLOA" CALCULATIONS PLANNED SAMPLING

INSTRUCTIONS: Fill in the contract requirement, quantity of work and level of
. surveillance from Performance Requirement Summary Table.
Calculate the number of inspections. Using the estimated hours
per inspection, calculate the number of hours of inspection

. ’ required per month. Refer to MO-327 for suggested surveillance
N : levels.

. Monthly

Quantity |[Level of Number of | Hrs. per| Hrs. of

B Contract Requirement of Work Surveillance Inspecs., Inspec. Inspecs.
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- LANTNAVFACENGCOMINST 11014.4D

QAE WORKLOAD CALCULATIONS 100Z INSPECTION

INSTRUCTIONS: Fill in the contract requirement and quantity of work from
Performance Requirement Surmary Table. The level of
surveillance is 100Z. The quantity of work is the nuzber of
inspections. Using the estimated hours per ianspection,
calculate the number of hours of inspection required per month.

Monthly
Quantity |Level of Nuzber of | Hrs. per| Hrs. of
Contract Reguirement of Work |Surveillance Insnecs. Inscaz, Inspecs.

100%

100%

1002

100%

100%

100%

1002

’ 1002
. 1002

1002

1002

9 : - 100%

100%

100%

100%

2

; . 1002

1002

) 1002
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S LANTNAVFACENGCOMINST 11014.4D
s ( ' . QAE WORKLOAD CALCULATIONS RANDOM SAMPLING

INSTRUCTIONS: Fill in the contract requirement, quantity of work and the
number of inspections to be performed from Performance
Requirement Summary Table. Indicate surveillance level. Using

Lo
[

1)

3

N the estimated hours per inspection, calculate the number of

- hours of inspection required per month. Refer to M0-327 for
Py recommended surveillance levels and associated sample size

m requirements.

_{} Moathly
= Quantity |Level of Number of | Hrs. per] Hrs. of
L Contract Requirement of Work Surveillance Inspecs. Inspec. Inspecs.
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A APPENDIX G

- VARIOUS CA CONTRACT ACMINISTRATION ORGANIZATIONS STUDIED EY
o NORTHDIV
.. '
- PWO
4
. AEWO
o
re MCL FSC OFFICE

' 1 1

PE'S ScH

ﬂ. | QAE'S

l

1))
0
M
[#)

I

2ublic Works Qfficer
= Assistan*t Public Works Officer
ffice = Facilities Ssrvice Ccntract 0£ffice
Maintenance Control D*v151cn
Sarvice Contract Mana
= Planners and Est;mato:s
= Quality Assurance Evaluaters

bl «eX3IOYED
-tn O
(0] "nHo

anization_ locatzss tha FSC o:f:ce as a
1y centralized activiry divisic

Orl Ot Emen -
O >»mON0OunmMm=E

\00
oty
mQ

B
mm

Pigure 6.1 Centralized Organization With SCM as Manager.
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APWO

D
is centraiiza4, but locatsd within
Maintenance Control Divisionm.

Pigure G.2 Centralized Organization Located in MCD.
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u PWC
X APWO
: MCD Fuactional MGR
! !
!
PE'S SCM HOUSG SECTY TRANS
| | 1 !
CAE'S QAE'S QAE'S QAE'S
Legead
Idsntical tc Figure 1; additionally:
HOUSG = Housing Divisicn
SECTY = Sectzity Divisioa .
. TRANS = Transportation Division
SCH's sugervise,a ligited nuamber of (¢r &g)
CAE's. CAE's primarily wozk for functional
aanagers. SCM functions more as an advisor.

Figure G.3 Decentralized System With SCM in MCD.
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[ %CD ScH PUNCTIONAL MGR

- s

——temm L
PE'S CAE'S
| v | A
| { |
e A i
HOUSG SECTY TRANS
| ! !
QAE'S QAE'S QRAE'S
Legend

Same as in Figures 1 and 3

In ¢his organizaticnal fo-ma<t, the SCM is =
divisior héad of the activity. Direct ccntrol
of QAE's is ex=rcised by fuactional managers.
The SCM acts primarily in an adviscry capacizty.

Figure G.4 Decentralized System: FSC Office is a PRD Civision.




AFLC SUPFLEMENTARY POLICY FOR QAE BRANCH ORGANIZATION

In this Appendix, AFLC Supglement No. 1 is provided. Iz
illustra<cs amplifying Air Force Logis<ics Ccommand Guidance
wnich per+ains to AFF 70-9.
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DEPARTMENT OF THE AIR FORCE
Headquarters Air Force Logistics Command
Wright-Patterson Air Furce Base OH 45433

— Ty A Lomel shalh el et dinth SndlMadl and ALl i A e

AFLC SUPPLEMENT 1
AFR 709
26 February 1982

Contracting and Acquisition

BASE LEVEL CONTRACT ADMINISTRATION

AFR 70-9. 25 September 1979, is supplemented as follows:

le. Where separate contract administration offices exist. the
term “BCO™ in the basic regulation is interpreted as “ACO.”
except in paragraphs ic and 8d.

. 8a. AFLC/PMM is OPR for the QAE program within
AFLC. .

6b. All QAEs will attend a phase | QAE training program.
managed by the local QAE program coordinator. 30 days
before the date of initial contract performance. If the train-
ing can’t be completed 30 days before contract start, the
contract file will contain the documented reason why the
training couldn’t be done within the specified time. Send a
copy of the documentation to the functional area chief (FAC).
The training program will he divided into two phases: The
administrative contracting officer (ACO) is responsible for
phase [ training, which is basically an orientation. [t covers
provisions of individual contracts over which the QAE will
have surveiilance responsibility. Phase [l waining will be
eonducted using information and materials supplied by HQ
USAF/RDCL. and will be completed at the first quarterly
training session ofter appointment. This training is applicable
to ull contracts. The QAL program coordinator will give the
Civilian Personnel Ofiice a list of names of all the people who
have sucessfull compieted the Air Force-prepared training
course. The Civilian Personnel Training Office will:

(1) Authenticate completion of the training on DD
Form 1556. Request. Authorization, Agreement. Certification
of Training and Reimbursement.

(2 Place a copy of DD Form 1556 in the individual's
official personnel folder.

(3 Give a copy to the individual. the QAE program
coordinator, and the cognizant FAC.

() Keep records on file for persons completing this
training.

Supersedes AFR 70-9/AFLC Sup 1, 5 May 1978,
No of printed pages: 3

OPR: PMM (W. Ely)

Approved hy:  Col Paul Baldasan
Weiter-Editor:  C. Rainey

Distmbution. F:X (HQ USAF/LGP: HQ AFISC/DAP: AUL/SE
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7b.  Uponreceipt of Letters of Nominationfromthe FAC, the
commander will appoint QAEs and their alternates in writing,
A suffident number of QAEs will be anpointed to make sure
adequate surveillance is provided at all times.

8d. Give copies of the letter of appointment to the
contracting officer, along with the purchase request f(or
recurring contract requirements. If a cost study is being
conducted. furnish the letter of appointment as soon as the
QAE isselected. The FAC will send a copy of the letter to the
QAE program coordinator and the servicing Civilian
Personnel Office. The Civilian Personnel Office will make sure
AF Form 1378, Civilian Personnel Position Description,
reflects duties of employees named as the QAE and alternate

QAE.

8j. Develop surveillance plans (SP) for those contracts that
don't have standard Performance Work Statements (PWS) to
ensure proper contract surveillance. The contracting officer,
FAC. and QAE should jointly prepare SPs and revisions to
them and should tailor them to the individual contract. The
frequency of QA E sarveillance and the type of inspection (for
example, random sampling. 100 percent nspection,
surveillance check-list) for each surveillance area should be
specified. Do this before the contract startdate. If experience
with the contractor shows that extensive surveillance isn't
required. the SP may be revised 0 reduce the level of
frequency of surveillance. Any revisions to SP require the
concurrence of the contracting officer. Where SPs take the
form of checklists. attach them to the AF Form 372, Contract
Monitonng and Surveillamce Report, and submit to the
contracting officer according to paragraph 10¢

9d. The ACO with the help of the QAE program coordinator,
will:

(1) Give guidance to the FAC and QAE as appropriate
regarding contract interpretation, resoluton of problems,
requirements of this regulation, and other related contracting
matters

........... 1 ea)
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(2) Indoctrinate the QAE and wtermate QAE as to the
extent of authority. responsibility. and limitation. as outlined
in the contract and this reguladon. Do this ptior to
contractor performance.

9e. Provide copies of contracts and contract modifications to
the cognizant QAE. as well as the FAC, prior to service start
dates. '

9g. Ifthe AFO and FAC agree thata quarterly meeting isn’t
required. document the contract file.  When quarterly
meetines are held. personnel attending will include as a
minimum the contracung officer. QAE program coordinator,
the FAC. and the QAE.

Sh. Fumish the QAE with a information copy of
correspondence pertaining to contract requirements or
discrepancies sent to or received from the contractor.

9k(Added). Thelocal QAE programcoordinator is the focal
point for the QAE program. The QAE program coordinator
will keep a record of all contracts requinng QAEs. and the
names and training records of QAEs appointed. The QAE
program coordinator may be reqquired penodically to provide
information on the QAE program to HQ AFLC/PMM. Any
reporting requirements developed in support of the QAE
program will comply with AFR 178-7, as supplemented. The
QAE program coordinator will work closely with cognizant
contracting officers in making sure QAEs understand the
responsibilities and the surveillance of specific contracts. The
QAE program coordinator will make sure records are
maintained of the conferences heid accordingto paragraph 9g.

10b. The Chief QAE is responsible for certification of
contractor invoices that services were satisfactory.

10e. The QAE will maintain appropriate forms (AF Form
802, Contract Discrepancy Report; AF Form 799, Surveillance
Activity Checklist) for each contract. The use of AFLC Form
134, TRCO Daily Log. is authorized only until the present
supply of the form is exhausted, or until new contracts go into
effect. AFLC Form 134 is not authorized for contracts
awarded after date of this publication. Type entries or record
them legibly in ink:

(1) Enter and sign on the forms. as required by the
contracting officer for services performed. a notation of the
contractor's performance including any deficiencies. For
services performed on other than a daily basis, enter and sign
the notation when the contractor actuaily performs the
services. Annotate this only when the QAE performs an
nspection.

(2 Resord any performance deficiencies noted in
precise. deseriptive language. Notify the conuractor’s project
manager for authorized representativel and iequest
acknowledgement by concurrence or nonconcurrence in the

LW LT T TR T T e T . W % . L W W e

AFR 70-9/AFLC Sup 1 26 February 1982

Remarks section of the forms that thedeficiency does exist. [f
the contrnctor concurs. & statement is required outlining
actions pliinned or taken o correct the deficiency and prevent
its recurtence. In cases of contractor nonconcurrence. the
QAE should immediately contact thecontracting officer. [fthe
contractor's project manager (or authorized representative)
isn't available to discuss the discrepancies. notfy the
contracting ufficer 'who, in turn. notifies the contractor (by
letter i time permits) of the deficiencies. When prompt
corrective action isn't taken or when a deficiency becomes
more scrous, notify the contracting officer and the FAC.

Document the notification by annotating the AF Form 802,

(3) Hand-carry, when feasible. the QAE reports for the
previous month {assembled and sequentially numbered) to the
contracting officer by the 5th workday of each month. or more
often if deemed necessary by the contracting officer. The
contracting officer will review and initial the QAE reports and
will then piace the reports in the official contract file unless
the contracting officer determines that the QAE should keep
the reports. In that case, the reports are fumished to the
contracting officer for inclusion in the contract file upon
contract compietion.

10e(Added). Limitations of Authority. QAE personnel will
not:

(1} Clarify, make. or infer legal interpretations on the
scope or intent of the contract.

(2) Approve contractor procedures unless specifically
provided by the terms and conditions of the contract. When
contractually authorized, approval authority remains subject
to any limitations the contracting officer may impose.

(3) Authorize expenditure of funds. except under the
specific terms of the contract.

(4) Levy orimpose upon contractors any task or permit
any substitution not specifically provided for in the contract.

(5) Enter into contractual agreements including
contract modifications.

(6) Give direction to the contractor or to employees of
the contractor.

(7} Offer advice to the contractor which may adversely
affect contract performance. compromise the rights of the
Government, provide the basis of a claim for constructive
change. or impact any pending or future contracting officer
determinations as to fault or negligence.

11. Waivers to the requirements ofthis paragraph will
be in writing, signed by the FAC. Send copies to the QAE
program coordinator and the contructing officer.

4
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12. Send all requests for deviations to HQ AFLC/PMM.
|
OFFICIAL JAMES P. MULLINS, General. USAF
Commander
|
WILLIAM R. CARROLL. Colonel, USAF i
Director of Administration \
|
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ABBREVIATIONS

Abtreviation

A-76
AFR
AFSCAG
AFLC
acl
ASBCA
BCE

BGS

ca

CNM

CNO

DOD

EFD

FY

GAO

GS
LANTLIV
MCD

MEQ
MIL-STD-105D
NAVEAC
NAVSUOE
NCRTHLIV
NRCC
NSC
OFPE
cue

AREBENDIX I
USED IN THE STUDY TEXT

Description

OME Circulac A-76

Air Force Regqgulation

Air Force Service Contrac:t Advisory Go-cup
Air Ferce Logistics Command
Acceptable quality levsl

Armed Services Board of Contract Appeals
Bureau of ths Budget

Base Operating Support

Ccmmercial Aczivitiszs

Chief of Navy Matarial

Chief of Navy Opera+ioas

Derartm2nt of Defense

Engineer ing Field Division

FPiscal Year

General Acccuating Office

General Schesdul2 Seriss

Atlantic Divisicn, NAVFAC
Maintenaace Ccnirol Division

Mcst Efficient JOrganization

Military Svandard 105D

Naval Pacilities Engineering Ccmmand
Naval Sapply Systams Commanid
Northern Divisior, NAVFAC

Navy Regional Contraczing Cenwer
Naval Supply Cen=er

O0ffica of Federzal Procuremen* Pclicy
0£fice 2f ¥Maragsaeatr and 3udgst
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Performance Requirements Suamary

F‘_’T"_’* S A A

[,
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po_
ONR 0f£fice of Naval Resaaczch
EERS
EWC Pyklic Works Center
EWL Putlic Works Depar+ment
PWS Performance Wwork Statement
QAE Quality Assurance Bvaluazcr
S¢C Statistical Quality Control
SCHM Servica Con*tract Manager
SCUTHCIV Scuthern Divisior, YNAVFAC
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